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^o/h'su)' Dcebereinlk’s 71 CW Mode (^'producing 
Fire. Bij Dr. J. S. C. Schweigger 


new and interesting plncnoinena as those of which 
mention has bet‘n made by M. Dcebereincr, naturally ex- 
cite the wish to conned them, if possible, with the series of 
other })liienoinena of nature already known. Every trial of 
this sort, howe^el fruitless it may end, will at least contribute 
to show the object from inort* than one point of view, and by 
that means to facilitate the development of the mystery, 
"riie following observations were caused by a small publica- 
tion, to which we wisli to direct the reader's attention. It is 
entitled, 0/7 ///e newljj discovered and x>ery remarkable Properties 
of Platinum^ and the Pneumatic Capillarjj Agencij of cracked 
Glass; by J. W. Da^bereiner. Jena 1823. In this pamphlet, 
find, in page G, under the liead Fruitless Endeavour to c.r- 
phtin salisfactorilij the ncvAipdiscox^crcd Property of Platinum ” 
the following remark: “ As the hydrogen is neither absorbed 
nor condensed by the metallic platinum dust, and yet tlie in- 
flammability of the former .so much heightened, when in con- 
tact witli the latter, that it attracts oxygen in a diluted state, in 
which an electric spark cannot effect their union, the effect can^ 
not be considered as pcsnUin<)Jrom anij mechanical agency of the 
plati/ium ; but it must be supposed, in order to explain the phae- 
nomena satisfactorily, either that tlie hydrogen gas forms an 
electrical combination with the platinum, in which the former 
represents the exciting and inflammable agent, or the zinc, or 
that the entire phaenonienon is determined by the peculiar 
form of the atoms of the platinum. On the former supposi- 
tion, we must assume that hydrogen is a substance of a metal- 
lic nature ; and on the latter, consider the spongy platinum, 
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with M. Scliwt'i^ger, as possessing a crystallo-electric power. 
— In ordei* to exaiiiiiic tliese suj)positions, I have made a 
great number of ex})eriments, but have not yet obtained any 
result in confinnatioii of either. 1 brought into contact with 
the explosive mixture, entire and bi oken pieces of boracite, 
tourmaline, diamonds, hnely })o^dered coal, graphite, silver 
and copper dust ; and none of these substances effected, at 
common temperatures, a condensation of the gases. No con- 
densation of hydrogen occurred wlien 1 placed it in con- 
tact with })latinuin dust, and the following substances respec- 
tively: peroxide o! manganese, caibonic oxide, carbonic acid, 
nitrous gas, and other oxides. I fuiiher exposed the plati- 
num dust to mixtures, 1st, of carburetted liydrogen and car- 
bonic acid gas; 2(lly, of olefiant gas and caibonic oxide; 
3dly, of the vajKnir of alcohol and carbonic acid gas; 4'thly, of 
sulphuretted hydrogen and carbonic acid gas; but none of 
these mixtures became condensed or changed in their nature. 
I ex^pected tlie re\ersc; for 1 thought that the elements of 
w’ater, which are contained in all these gaseous mixtures, 
w’ould act u})on each otluT, and would by that means gi\t* rise 
to new combinations. This and many other experiments, by 
which I endeavoured to ascertain th(‘ relation of hydrogen 
gas, when coinbiiu'd with other substances, as in ammonia and 
sulphuretted hydrogc^n, olefiant gas and carburetted hydro- 
gen, to platinum and oxygen gas,— convinced me, lliat the ac- 
tion of that metal is (‘onfineil to mixtures ol* free hydiogen 
and oxygen gas; and that its action is probably of a peculiar 
nature — that it is neither mechanical, i lcctric, nor magnetic.” 

Although 1 perfectly agree with my friend Dcebereiner, 
that these remarkable phaaiomena aie owing to some ?/ctc 
principle of natnn\ }ct I am inclined to follow llie hint thrown 
out by him in the passage just cited, to iiiAcstigate tliese plia?- 
nomena, after my own inaimci, on the princijiles of crystallo- 
electricity ; and to combine with them other phsenomcna, the 
union of the observations on which will, perha])s, be useful for 
iiirther investigations. An arrangement ul' a series of phaaio- 
niena so as to connect any particular plupiiornenon with the 
whole, in a natural manner, is alone what we understand by a 
theory in physics. With respect to iny electro-chemical theory, 

I am not satisfied, as is usually the case, by merely calling the 
chemical attraction an electrical one; by which change of name, 
it appears to me that but little is gained, so long as we do not 
refer the particular chemical changes of bodies to electrical 
laws, but continue to deduce them, in the old manner, with 
Dr. Black, from fixed caloric. The Voltaic battery has in a 
direct manner forced us to renounce the language of Black’s 

theory 



/triv iij puidiK Fu ('. 5 

theory ot‘ caloric in some particular cases. But while one 
says that the atoms or molecules of* acids art* electro-nega- 
tive, because they move towards the positive })ole, and that 
the atoms of bases are electro-positive, because they are at- 
tracted by the negative ])ole; while properties evidently be- 
longing to the entire masses of bodies are thus ascribed to 
the supposed j:)roperties of their atoms — but little is actually 
gained ; even without considering how relative the notions of 
acid and base are, by which alone the electro-chemical theory, 
which is gi ounded exclusively on the j^hmiiomena of the Voltaic 
battery, and ^\hich only expresses these jdioenomeiia in a more 
gcaieral manner, is often involved in great perplexity. It is 
curious, ho\\e\er, that other phicnomena, much longer known 
and not less n markablc than those of the Voltaic battery — I 
mean the crystallo-electric phenomena — should so little have 
attracted tlie attention of ])hiloso})hcrs, that they have not 
found their merited place either in tlie com})endiums of 
natural ])hilosophy or of mineralogy; but have been referred 
b\ the naliiial })hi]()sopher to the mineralogist, and by the 
latter again to the former, being merely mentioned occasion- 
ally m a not(\ It is therefon^ right to say, at last, to the neg- 
lected guest at the bottom of the table of natural philosopliy, 
“ Friend, a])j)i(>acli neana* 1” if it were only to see what would 
result v^ hen he should be stnted at the top. I will therefore 
eiuK avour to (k‘duce not only the chemical, but also the ge- 
neral attraction of l)odi('s. from these cry stallo-electrical laws; 
for which uason I must refer to jireccding volumes of this 
.Journal As ve ol)ser\e all bodie*- to divide according to 
flieir ervstalliJic l<*\lure, which is even the case wuth the finest 
ehcmical precipitates, it is hard to concei\e how it could have 
been sn])posed, that erystalliiK' di\isibilit\ ends where our mi- 
croscopic obsers at Ions terminate; and that liquids consist of 
sjihcrical atoni'., so that the tiains liquid and xiithouf Jbnn arc 
synon^ moils; wlfle the idtas of Matti r and ol* Form are in 
tlu'ir nature in >e))arable. Hie notion of a liijnld being no- 
thing else than that of an infinite mol>ilit\ ; that is, if we sup- 
pose that the nni\eisal attraction of bodies dejiends upon cry- 
stallo-electrieal laws, by a liquid wall be meant an electric in- 
diderence to all the ciystalline differentials. Not only wlieii 
we snpjiose tlie infinite limit of divisibility obtained, which 
siipposilion is unneccs'-ary even in the mathematical analysis^ 
tlu' notion of crystalline differentials will disajijiear. But it is 
a sliallow presumption, when we sujipo^^, wath the notion of 

* Sec vol. V. pp. 49 — 74, \ol. vi. pp. 250, 254, vol. vii. pp. — 
•^OS, and 515; vol. viii. p. .'107 ; ^ol. \i pp. 54, 4.‘i5,* aoI. xiv. pp. 510 

— 510; \ol. XXV. pp. 15S — 17*1 

a liquid. 
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a liquid, to iin\e atlLiiiied tlu* limit ol’tlie infinite even in idea. 
On the other hand, we find, wlien we take ex})erieiu‘e for oui 
guide, one and the same body — as for instance, acetic acid — at 
one and tlie same temperature appear as well in a crystallijie 
as in a liquid or gaseous form, those states being dependent 
only on various pressures of the atmosphere . And we knew 
long since, that in some experiments on the polarisation of 
light, some liquids produce eftects wJiich are dependent upon 
a crystalline double reiVaction of tlie rays of light ; as for in- 
sttince, cajn})hor has in its solid state a double refraction, 
and reproduces, in the w ell known experiment of Malus, the 
double image which has disajqieared ; but it retains that pio- 
perty in its liquid state, of which I have convinced myself b\ 
an experiment instituted expressly lor that purpose, llie 
same is known to be the case with camphor dissolved in s])irits 
of vAune. Even polarisations like those of crystals of attrac- 
tive or repulsive axes appear in some liquids. The crystal- 
line nature of the differentials of many liquids can be proved, 
therefore, by direct experiment. In this our diffe rential cal- 
culus of physics, the step is therefore unavoidably taken to 
consider the elastic ffuids under the same point of view as I 
have done in the former series of this work (see vol. v. j). (>()). 
Indeed this assumption, though at variance with the some- 
what surprising notion commonly entertained on that subject, 
has already obtained the assent of several exact chem'rttsf. 

* The experiments of Mr. Perkin^ on this subject will soon be iiiado know n. 

■f Compare, for instance, the Rcvieiv of (he p}inri 2 ml Rrotiats of iht pu - 
smt Stale of Cheyni6tiy; by Prolessor Voii Ittnur, Freiburg, On the 

other hand, 1 must hi c xcieed lor uot pacing anj attention to what M 
Osann has stated iu regard to my tlicor} , in his Treatise on tho^e substai tts 
which congeal wlien heated, and become liquid again upon cooling, in- 
serted ill Gilbert’*- Jimah, vol. Ixi\. p. ;^00. M. Osann conqdctcd 

the greater pait ol tins 'I'rcatisf* under m> direction, and made most of 
the experiments contained in it in iiiy present e, and in my laboratorv . 
But it is to be wished that he had given a greater degree of perfection to 
his more recent labours, and particularly that lie bad paid more attention 
to the diminished solnbiht) of lime, as also of several other substances 
at an elevated tempcratiuc. 1 must also refer him to some other things; 
particularly to tlie remarkable ob'-ervation made b} M. Bncholz on the 
crystalline precipitate of the sub-nitrate of bismuth, even when dissolved 
in an excess of water, liy the mere increase of heat; which lattei* phteno- 
inenon M. Osann has cited, in ji. .‘WO, in a very incorrect manner, because 
he has not taken the ti uuble to read attentwely the passage cited from 
\iuchoVi*it Co7it) limtions lo the Kxttmion if Chemistry , No. 11. p. 00, and 
No. III. p. 1. M. Osann has in ev^ery respect been precipitate in his 
publication. He has o^rlooked, in liis hurry, tliat the theo^ which he 
considers as peculiarly his own, is the very same as that of M. Gay-Lussac, 
which 1 had mentioned in my Essay, whit h has been attacked, but scarcely 
read, by M. Osanu : a theory which was given up by M. Gay-Lussac him- 
self iu tonscqucnce of his own further experiments. 

The 
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Tile pli£eiiomena of' light, whicli appear by a sudden com- 
pression of the air, but never on a slow compression ot it, 
however powerful, will be dediicible from an electric rever- 
sion, when considered under the same point of view, which is 
often indicated when bodies in the same electrical state are 
quickly moved towards each other, that the weaker electricity 
is opposed by tlie stronger, as is the case with magnets. It 
is an opinion whicli contradicts itself, to suppose that those 
appearances of light are owing to a mechanical expulsion of 
caloric wliich has been chemically fixed in tlic air. In order 
to cover a little this contradiction, it is said that the capacity 
of the air for caloric is diminislied by compression : but this 
means nothing else, we Avould say, but that light and caloric 
become free, because they become free. Besides this, such a 
peculiar explanation cannot assign any reason why those ap- 
pearances of light are never elicited by a rapid compression of 
hydrogen or azote, but always in a high degree in that of oxygen 
or halogen [chlorine]. Neither can the favourite theory of fixed 
caloric assign any groiaid of distinction in this respect with 
regard to the last-mentioned gases, since they, like the former, 
consist of a ponderable base and of fixed caloric. Why, 
tlierefore, does this fixed caloric appear with such strong light 
only in those gases which are attracted to the positive pole of 
the V'oltaic battery, viz. in oxygen and in chlorine? Accord- 
ing to my crystallo-elcctrical theoiy, I can with good reason 
assume, that the crystalline differentials of the last- mentioned 
gases repel each other with a predominant negative electricity, 
on account of their being attracted by the positive pole of the 
Voltaic battery at the moment of their becoming free. If 
thert‘fore such gases are forcibly compressed, it is tlie positive 
electricity which is excited by the electric reversion of the poles 
of many rapidly a})proaching crystals. But it is knowm, that 
positive electricity possesses a strong radiating power, which 
negative electricity, constantly appearing in a faint light, is de- 
ficient in. It is therefore the latter, which according to our 
crystallo-electrical theory will appear in a strong compres- 
sion of hydrogen, and generally of all those gases which are 
attracted to the negative pole. Tor this reason will the com- 
pression of such gases elicit caloric only, and not light. It 
should not be objected that a decided manifestation ot electri- 
city has never been perceived in these appearances of light; 
for as the ])roducts of both electricities, viz. liglit and heat, 
are present, the appearance of' the electricities separately can- 
not be expected. Moreover, the crystallo-electricity is here 
meant, whieij, as is well known, imparts itself hut with diffi- 
culty, when' it appears the more powerful, as is the ease iji 
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the tourmaline. But every thing which facilitates the ap- 
pearance of the electricity will be mvourablc to those appear- 
ances of light and caloric in the compression of the gases, ac- 
cording to my theory ; and that this is really the case, I shall 
now proceed to show. The paper on “ The Light in odnced by 
the Discharge of an Air-gun f by Mr. John Ilart, inserted 
in the Journal of Science, vol. xv. p. 64, aflbrds an interesting 
confirmation of the theory now proposed, and shall therefore 
be given as an Appendix to the present essay. All tlie ex- 
periments made by Mr. Hart, in order to })roduLe liglil by 
the discharge of an air-gun, failed, until he accidentally dis- 
charged some paper wadding, when he perceived a faint light, 
which, however, he could not reproduce by a re])etition of 
the experiment. He therefore tried other Imdies: but neither 
clean dry silk, woollen, paper, nor wood, would answer, and 
even shell-lac only succeeded occasionally ; w hilst sugar, bin 
especially narrow slips of glass, never failed in jn oducing the 
effect. It appeared at length that e\en some particles of lime 
or sand produced a luminous discharge, and that \\hen sand 
or fragments of sugar were hekl at the muzzle of the air-gun, 
while the stream of air was rushing foith, they appeared lumi- 
nous. We find this paper translated in the Annalcs d( (Ininic^ 
tom. xxii. p. 436-4:59 ; and the Editors, in confirmation of 
Mr. Hart’s results, observe, that when we blow with a clean 
pair of bellows on even the most delicate electrojueler, no sign 
of electricity is obtained; whereas when the bellows contain a 
little powder or ashes, the electricity produced is very strong. 

Mr. Hart explains these phmiiomeiia by the electrical fric- 
tion of the bodies. But he will hardly be able to state, why 
the bodies which so easily become electric, as silk, woollen, 
and shell-lac, would not answ^er in his exjieriments; while it 
was only necessary to throw the silk on the floor, so that it 
might become dusty, for a luminous discharge to take place. 
With these ex})eiinients the following obser\ation may be 
connected. I have received from General von Hell wig (wdio 
long since intended to make experiments on the conijiressitm 
of air by an liydraulic-press, like those lately instituted in 
England) a glass apparatus for producing fire by compression, 
constructed in iv most convenient manner, like that repre- 
sented by M. Thenard in his Traife de Chuuie, tab. xxii, 
fig. 3. The polished bore of the tube in which the accurately 
fitting piston moves, is scarcely lialf an inch in diameter, 
whilst the glass forming the tube measures about an inch 
in thickness. The a])pearances of light upon the violent 
compression of the air are very easily perceptible in this in- 
strument; and when a small piece .nnadou is affixed to 
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the hook of llic piston, it usiiaJly becomes ignited at the first 
stroke, by a most vivid flasli. When llie amadou is not used, 
a more po\\erful stroke is necessary for tlie production of 
light; and ^vhen the piston is perfectly clean, one may some- 
times rcj^cat the experiment ten times before that eflect is pro- 
duced. 

The smallest jiiocc of amadou, however, fixed to the hook 
of the pistoji, facilitates tlie evolution of the light, and heightens 
its brilliancy. Care only is to be taken that it may con- 
tain many fibres, and for that reason it should not be com- 
j>rcssed with the fingers. It is strikingly manifested by this 
ex})eriment tliat the amadou doe^ not act a merely passive part 
ulieii ignited by the flash, but that it contributes to the easier 
excitement of the light, which is too brilliant to be mistaken 
for the Aveak c(/inl)ustiou of some ])oints of the amadou, 
when glowing under the smoke, '^riiere can be no doubt that 
lliis is the Hid, when wc eomparc the exja riment with those 
of Mr. 1 lart already cited. Kow it is well known that tlie 
projecting fibres of amadou beM adapt it for the absorption 
ol‘ electricity. It vva-. hnclj^ announced in a French Journal, 
that this substance is particularly remarkable for this property 
of drawing c‘hetiieity (rom electrified bodii's, and that with ra- 
pidity and in great ijuantity: and MM. lAdevre-Oineau and 
Fiwnlh t ha\^^ actually found that a piece of this substance ab- 
sorbs clectiicity, wiieii placed ojtjiosite to a charg(‘d condne- 
lor, at a greater distance than iw».n a metal point. If it be 
made \)ct, hov.evei, thij jtrc^pci t} . which ideiitly arises from 
its fibrous and sj)(mg\ structure, becomes diminished^. 

The amadou in the a])j)aralus lor producing fireb} compres- 
sion above described, operates idtogether with the same modi- 
fications. 1 sub> >litutc(i ibr it iiu‘tallic point’*, and tluw also 
apjieared to a ( onsiderable degree to favour tlie appearance of 
light, though not to the same extent, a*> the action on such 
tender c‘leclrical crystals as our iheoiy siijiposes to exist in 
elastic fluids depeucls so much upon llie softness and abund- 
ance of the })()iiits. 

Now' let a metallic amadou be conceived ; that is, the effect 
of metallic points nnited with the spongy structure; and this 
moreover in a metal, like platimiin, easily ignited by electri- 
cityf ; will not such a metallic sponge greatly facilitate the 

development 

^ See Gilbert’s Annalcn^ binH 7.*^; or the new bcries, band li5, p. 127- 

j- While toi)pcr is easily melted in a moderate fire, and platinum is in- 
fusible, they become reversed with rc'pcft to eleetrie fire; from which lat- 
ter circumstance it has usiiallv been concluded, that copper is a far better 
conductor of electricity than platinum, which of all the metals is also the 

Vol. 64. No. 315. July 1821. B worst 
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development of electricity by the agency of points, in mixtures 
of gases strongly oi)posed in electric polarity? and this in a 
greater degree proportionably to the tendency to development 
of the electricities under ordinary circumstances, that is, the 
further those gases arc distant from each other in the electro- 
chemical series, or tlie more powerful their inclination to com- 
bine. But we are unacquainted with more strongly opposed 
electro-chemical })oles than oxygon and hydrogen, which are 
the extreme links of a series formed by arranging all bodies 
between the tw o wires of the Voltaic battery. 

But why does platinum contribute in so distinguished a 
manner to this combination ? — Because it is best adapted for a 
spongy mass, by its not melting in a common fire. The 
metals nickel and palladium may be added to platinum wntli 
regard to this latter ajititude. According to Duloiig and The- 
nard’s observations, the ‘‘platinum in the spongy state strongly 
calcined, loses tJic property of becoming incandescent ; but in 
this case, it causes the combination of the two gases slowly, 
and w'ithout a very sensible raising of the temperature which 
is according to our theory, that if the points of the platinum 
sponge are made to melt in consequence of a strong calcina- 
tion, and by wliicli they lose their angles, the experiment, which 
is founded on the agency of points, will be Jess successful. 

Agreeably to this theory 1 had olTcred the ^up})osition, tliat 
platiiiiiin j)()wder prepared by mechanical means would o})e- 
rate with still less energy : and this is rtally tin ca e. In the 
same manner, a sjnootli and tliin leal’ oi platinum does not 
operate until it is eruinpled ; which again shows tin* iiillucnce 
of points. The exjxn'iiiients whi( li tlie I h encli cIk mists made on 
the agency of some metals in the d(*coinj)osilion of ammonia, 
arc beaulifnl and ingenious. 'Fhe observation, first made In 
Tlienard, is to Ik' ibiiiid at huge in the Ibinui seiies ol’ this 
Journal (see band ^ii. p. 29P, Ke.), and men at that time 1 
added an appendix, in order to explain this remarkable plue- 
nonienon according to tlie laws of crystallo-elecfricity. In like 
manner the observations of Gay-Lussae on the decomposition 
of the vapour of prussic acid must be considered as support- 
ing this theory (see banil xvi. p. li<), MM. Dulong and 
Thenard, at the conclusion of tlieir memoir oc*casioned by the 
ingenious experiment of Doebereiiier, expres:s the supposition, 

worst conductor of heat It is probable, Iiovvcvcr, that the ground of the 
Former proper!}^ lies still deeper, and j)crlia|)s in this new b-diseo\ ered prin- 
ciple. It ma^ also be mentioned here, that M. Hihlebraiidt, in his Treatise 
on light emanating Iroin electrical points, attribute® to pl.itiiium a great 
power of exciting it. 

^ See Fliil. Mfig. vol. J\ii. p. 

that 
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that an opposition may exist between the noble and inferior 
metals, so far that the latter are favourable to tlie decompo- 
sition, and the former to the union, of gases- But this is very 
doubtful : for without considering that chemical combina- 
tion and decomposition are not different in principle, and are 
under most circumstances inseparable, those very noble 
metals and their oxides are the most powerful agents in the 
decomposition of oxygenated water, that is, the expulsion of 
its oxygen with the evolution of caloric and light. The ex- 
periment with the ajihlogistic lam}), which is the very reverse of 
M, ThenardS cx})e] iment with ammonia, most easily succeeds, 
next to platinum, with iron wire ; in which therefore the iron, 
w^hich jn'ouiotes the decom}>osition of the ammonia as well as of 
the } 3 russic acid, ar an increased tein})erature, also favours the 
union of oxygen and hydrogen at the same elevated tcm})era- 
turc. It is not to be denied that the experiment with the aphlo- 
gistic lamp dej^ends also on the fullness of the }X>ints ol con- 
tact; and that we therefore find the union of the gases to be 
favoured by the saiiu* circMunslancc by whicli the formatif)n of 
crystals is }>romoted. When attentively considered, chemical 
and cr^'stalline attraction will a})})ear to be the same, as it is 
well known that every chemical })recipilate a]i})cars in a cry- 
stalline form under llie inicrosco}ie. This is illustrated by a 
veiy interesting exj)erimcnt made by my Iriend M. Vogel, a 
very ingenious chemist, formerly a resident at Bayreuth, whose 
early death was a great loss to tlic science. lie first observed 
die combination of oxygf‘n and hydrogen at a low tempera- 
lure, under the influence of charcoal. It is true, that in this 
ex})eriment charcoal im}iregnated with hydrogen must be em- 
ployed, by which the atmos}>beric air becomes at the same time 
deoxygenated^ If, how'ever, one should be inclined to reduce 
that power of the charcoal to a mechanical principle, it should 
also be considered, that the hydrogen will be more perfectly di- 
vided, and most fully in contact with the oxygen, when mixed 
with the latter in a gaseous form, than when previously absorbed 
by the charcoal : and when we consider, moreover, that hydro- 
gen not only adheres mechanically to the charcoal, especially 
when absorbed with water, but becomes condensed, it ought 
not to be forgotten, that hydrogen and oxygen may be greatly 
condensed in the gas blow-pipe, and will remain for years in 
that state, without combining with each other, wheii tlie com- 
pression is effected slowly and quietly. In this interesting 
experiment of M, Vogel likewise we find that the many points 
of contact effect the union of the gases. 1 he effect, how- 
ever, in this instance is more slow and feeble than in the ex- 
periment of Doebereiner. 

H 2 This 
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This is what 1 had to state, from tlie crystallo-electric theory, 
respecting the new mode of producing lire, discovered by Prof. 
Doeberoiner. I do not consider this explanation as entirely sa- 
tisliictory; but I think it not unbecoming the present state of 
natural philosophy, if at least I have succeedetl in thereby con- 
necting it with the other })hseiK)niena of nature : if any thing is 
to be advanced on this subject Irom the electro-chemical theory, 
it is only the crystallo-electricity that can throw any light upon 
it. As hydroguretted carbon stands near to the zinc in the 
positive electric series, while oxidated carbon is at ill more ne- 
gatively electric than silver or platinum, it was certainly in that 
respect a very ingenious supposition of M. Dccbereincr, \\ hen 
he comj)ared the activity of the hydrogen with regard to llic 
platinum* to that of zinc; and that he so far thought of the 
excitement of electricity by contact. Soon afterwards, how- 
ever, he renounced this tlu'ory, in his public reading bel’oi e 
the Assembly of Naturalists at this place (I lalle), which at jn e- 
sent would be e\H*n less tenable, as even carbonic oxide gas is 
made to unite with oxygen by the ])latinimi sponge, as we 
have just seen from the dissertation of the French chemists +. 
With regard to the electro-chemical ex])]anati()jj, it ap[)ear‘» 
that the above vk‘\v ol* crystallo-electricity alone remains. 

For the illustration of the preceding Essay, T will add an en- 
cyclopedic review' ol'iny crystallo-electric theory, the consideia- 
tion of which gains in interest on account ol‘ Da'bereincr’s 
important ex[)erimeuts. This w ill be nearl}' as })ublished at 
a former jieriod in the Universal Encyclopedia^ conducted b\ 
Ersch aiul Gruber, under the article Allraction 


II. D cscription of a I lydt o - pneumatic l*innp for enmpt e.^bin^j; 
Gases or other elastic Fluids, By Mr, Sami el Seaw a an. 

To the Editors of the Philosophical Magazine and Journal, 
Gentlemen, 

T he accompanying description ol’ an h^dj’o-piuamiatic 
})innp, which I have invented for the [)ressure ol’ com- 
pressing gas, would have been forwarded to you a long 
time back, but I was desirous of seeing the machine tried be- 
fore I offered it to the attention of the public. Being now 
fully satisfied on this point, as it performs all that was ex- 

* See Phil. Mag. vol. l\ii. p. 291. f Ibid. j). 285. 

J Wo purpose to give a translation of this account of the crystallo- 
electric theory in a future Number.— Edit. 

. peeled 
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for CO residing Oases or other elastic l^luids. 

pected from it, I take the earliest opportunity of submitting; 
it to your notice. 

The original idea is due to Mr. David Gordon of the Lon- 
don Portable Gas Establishment, who published his views on 
the subject some time back in the Repertory of Arts, — though 
I believe this is the first pump of the sort that has ever been 
made. 1 am yours, See. 

PY'b. 18 , 1821 . Samuel Seaward. 


In conse(|ueuce of the general use to which gas is likely 
to be brought when highly compressed, it becomes important 
to ascertain the best method of reducing it to that state, so 
tliat it shall be most useful and advantageous to the public. 

The presf'iii method of compressing gas is attended with a 
great many disadvantages: these principally consist of a con- 
siderable loss of gas during the operation of compression, an 
imiiKaise loss of })ower in consequence of the gas not being 
comjdetely 1‘orced out of the pump barrel, and -the excessive 
wear and tear of the machinery enqdoyed ihereui. 

The juiinp that has hitherto been used for this purpose 
consists (T a barrel v\ell bored out, open at one end (as A, 
fig. 1, Plate 1.), with the two valves r and d at the other 
end; and the solid piston R working therein. This is, per- 
ha})s, the best })ossible arrangement of the piston putnj), and 
is the one adopted by some of the first engineers and machi- 
nists. 

Now, in the using of this })ump it is imj)ossible that the 
piston can be worketl so close as to strike the bottom: there 
must be some space for clearance, otherwise there Mould be 
great danger of damaging the valves, or doing other mischief. 
Sa>, in a pump of 12-inch stroke and 5 inches diameter, the 
spaces allowed between the bottom of the piston and the bot- 
tom of the pump shall be onc-eighth of an inch, which is no 
great deal; now as the operation of compression goes on, this 
space will be gradually increased, and when the gas arrives at 
a pressure of SO atmo-^jdieres, or 450 lbs. upon the square inch 
(mIucIi is the average pressure employed by the Portable Gas 
Company), there will then be the enormous weight of 9000 lbs. 
acting against the bottom of the barrel and the piston, which 
will naturally cause them to recede the one from the other; 
and Irom the actual spring of the cranks, the looseness and 
wear of bearings, spring of the connecting rods and cross- 
heads, and even of the bottom of the pump itselfj we may 
fairly conclude that under this great pressure the piston does 
not come within one quarter of an inch of the bottom ; con- 
sequently there remains that quantity of gas under the great 

pressun^ 
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pressure of 30 atmospheres, which cannot be forced out, and 
which, as the piston recedes for the return stroke, will expand 
in the barrel, and occupy a great part of the space ; thereby 
preventing the admission of anotlier full charge. 

And this is one of the great defects of this sort of pump ; 
for, allowing the space to be one quarter of an inch, it will 
be just one forty-eighth of the whole capacity of tlie pump ; 
and, adding to this the "space left by the rising of the eduction 
valve d, wmich will remain open until the piston has receded 
a little in the return stroke, we may doubtless presume that 
a portion of compressed gas, equal in volume to one-fortieth 
of the whole stroke of the pump, remains behind every time 
in the barrel : therefore, when the pump commences working, 
and the gas in the receiver arrives at a pressure of 10 atmo- 
spheres, only three-fourths of the gas is forced out of the 
barrel; — at 20 atmospheres, one half; — at 30 atmospheres, 
one quarter; — and when it arrives at 40 atmospheres, the 
pump will cease to act, as the compressed gas which remains 
will expand itself*, and fill the whole l)arrel : therefore no 
more gas can then be admitted 1‘rom the gasometer. More- 
over, there is an actual loss of gas occasioned by the leaking 
of the piston, which is a failing tliat these pumps aie all more 
or less liable to; for, whether they be j)acked with metallic 
rings, cupped leathers, or hemp packing, still there will be some 
escape under this great pressure: and if the leathers ^Scc. are 
screw'cd up so hard as totally to prevent the escape of the gas, 
the friction will become immense, consequently one-half the 
power will be absorbed, and thus ^ery little ad\aiiiage would 
be gained by the remedy. 

These observations will, it is presumed, place the defective 
operation of the common forcing pump in a clear point of 
view, and will naturally lead us to comprehend the advantage? 
of the hydro-pneumatic pump. It will have been observed, 
that the great evil in the common pump is the space or cavity 
that is left when the piston is down at the bottom of the 
stroke. Now the remedying of such evil is the primary object 
sought for in this improvement ; for this purpose a quantity 
of non -elastic fluid is introduced into the chamber of the 
pump, which, filling up the whole of the cavity when the pis- 
ton is down, necessarily forces out every particle of the com- 
pressed gas; the method of accomplishing which will be 
readily understood in the description of the new pump. 

Fig. 2 is an elevation, and fig. 3 a plan of the hydro-pneu- 
matic pump. A A is a frame for supporting the machine : the 
pump consists of two chambers B and D ; in the chamber B 
works the solid plunger C, through a cupped leather (v), by 

means 
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means of the crank {n) and tlie slings {mvi). D is the pneu- 
matic chamber, at the top of which are placed the induction 
valve (c) and the eduction valve (r): over the latter is placed 
a small vessel [g) with the pipe h leading to the receiver. 

Now when the plunger C is at the bottom of the stroke, 
as shown in fig. 2, the pneumatic chamber D is then to be 
quite full of oil or some other non-elastic fluid ; and for further 
security a small quantity of oil is also to be above the eduction 
valve (c) : — when the jdunger C is drawn back, the oil in tlie 
chamber D will sink to the level of {rs\ and the space will 
then be filled vvith the gas, which will rush from the gasome- 
ter through the pipe {/) and valve {e)\ but when the plunger 
is again forced down, the oil will rise to the same height as 
before, again filling up the whole capacity of the chamber D, 
and forcing out every particle of gas through the valve (c) ; 
and so on alternately. 

If, through the increased pressure, or from some other 
cause, the oil in the clianil)cr 1) should not be quite sufficient 
to fill u[) the whole cavity on the return of the plunger, it is 
of no coTisequence, because the moment the valve (^) rises 
ever so little, the oil which was above the valve will ^lescend 
and disj)lace the gas in the chamber D. The vessel g is a 
small rc sej voir Ibr the oil, anil to receive any drainage from 
the gas : tlie tube (/ ) is for ascertainijig that the pro[)er quan- 
tity ot* oil is in the ajipaiatus, or for sup])lying more wdieii re- 
qiiii etl. 

It is ])()ssible that a trifling leak may take place through 
the v.ahe (r); but tliis will be of little consequence, as the 
(escape of a small cjuantity t)f a non-elastic fluid back into the 
chanibc*!' D is not attended with a twentieth part of the in- 
cun wnience to whicli the escape of the same volume of com- 
j>ressed gas would be subject. 

Now the particular advantage of this pumj) is, that the full 
charge of gas is forced through the valve (c) at ev ery stroke of 
the piston, whether the pressure be equal to 1, 10, or 50 at- 
mospheres. Indeed there are no limits to the degree of com- 
pression of which this pump is capable ; provided the parts of 
the machine be sufficiently strong to withstand the strain, and 
an adequate power be employed; while it is supposed that 
the oj^eration of the common pump is not capable of extend- 
ing beyond a pressure of 30 or 40 atmospheres. 

The following diagram will furnish an easy method of as- 
certaining the power re<juircd to work the above pump suffi- 
ciently near for all practical purposes. 

Thus let the straight line A B be divided into 32 equal 

parts ; 
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parts; of which makeGB = 16; FG = 8; EF = 4-; DE = 2; 



CD = 1; ami AC=1. Then if wc consider tliis whole line 
equal to the space wliich the plunder moves over in one stroke 
of the pump, it is plain that at B, the coiiiinencement of* the 
stroke, tlie force will be equal to one atmosphere only, repre- 
sented by the vertical line B^: but wlien the plunder has 
reached G, it will have made half a stroke, and the i’orce will 
then be equal to 2 atmospheres, as sliown by the line o = 
2 xB/>. Ag'ain, when the plunder is at l\ it will have made 
three quarters of the stroke, and the ibree will then be ecjiial 
to 4- atmospheres =F/=r4B/>; and so on, until the })hii)iycr 
arrives at C, when it will liavc' made i)art of the stroke, 
ancf the compression and lorce will then be e(jiial to [V2 atjuo- 
spheres equal llu* line Cc = tSii x BA. 

Therefore if we consider A,*', g/., /V, Sic. as so many slraioht 
lines, then will the areas GA, F^, E/j Dc. 8lC. be nearly as 
the momenta of the })lunger passing over the several spaces 
BG, GP', FE, &c. Bui these several areas GA, V g, E/j 
&c. are all equal to each other; therefore the whole of the 
momenta of the pluiifi^er passing through the space BG, 
will be equal five times the area Gg A B ; that is, equal to 5 x 

A-Z.-- — 15 ^ 2^ X 10 = 120. 

To this must now be added the momcntti of the plunger 
passing from C to A, the last ^^^d part of the stroke, which 
will be as 32 x 1 = 02^ ; which added to the above gives 1.52. 
We have now to deduct the pressure of one atmosphere which 
has assisted the })lungor in passing over the space BA ; that 
is. 32 X 1 = ,32, which taken from the foregoing quantity will 
leave 120 for the whole absolute momenta of the plunger. Now 
divide this quantity by the number of parts in the line AB 

* Because when the gas in the chamber is cum pressed equal to 32 at- 
mospheres, it will then raise the valve and make its escape into the re- 
ceiver, as we suppose the pressure not to exceed 32 atinospliercs. 

( = 32 ), 
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( = 32), and it will give S| atmospheres, or lbs. per square 
inch for the average force on the plunger during the whole 
stroke, when compressing gas equal to 32 atmosj^eres. 

Therefore as the pump acts but singly, if a fly-wheel of 
sulKcient weight be employed, a power equal to about 30 lbs. 
on every square inch of tlie area of the plunger will be nearly 
adccpuite to the working of the pump. 

II’ gas of the pressure of only 20 or any other number of 
atmospheres less than 32, be required, the necessary average 
power for producing it can readily be ascertained from the 
same diagram; for let the line Km represent the proposed 
pressure, then cutting off the upper part ol‘ the figure by the 
line mn^ parallel to the base AB; and calculating the remain- 
ing area, in the manner already described, it will give the re- 
quired power. And if the pressure should be required to be 
more than 32 atmospheres, then by increasing tlie height of 
the diagram towards o c in the manner already shown, we 
can also in that case estimate nearly the necessary required 
power. 


III. Introduction to the Sixth Section Astronomical 

Obscrxxitions. 

[( 'ontiiHiod from vol. Ixiii. p. 443.) 

6. Ohscrx'>ations of circumpolar Stars* 

^r^IIE reduction of the observations of these stars to the 
beginning of the year J 820, was imdcrtfiken by Mr. Arge- 
lander, who lias been employed since the autumn of 1820 as 
assistant in tlie Observatory, and has already obtained by ob- 
servation and calculation many results useful to science, of 
which I expect to publish in the next section of my Observa- 
tions such parts as belong to the subject of this work. The 
fundamental catalogue of Kdnigsberg is the foundation of the 
pre.sent computation; the reductions have been made by the 
small tables, the publication of which Professor Schumacher 
has kindly undertaken. In the following tabic, which is ar- 
ranged according to polar distance, the first column contains 
the mean of observations made above and below the pole, the 
same value having been given to both from the pole to a ylurigce 
exclusive ; and from this star down to the horizon the value 
of the lower passages having been diminished according to a 
scale supplied by the observatories themselves. The remain- 
ing four columns contain the differences of the determinations 
obtained in the four different ways from the mean ones. 

Vol. 64. No. 315. Jidp 1824. C 
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«7 Ccphei 

lO 
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The differences of the results obtained in the different po- 
sitions of tlie circle and in both passages are commonly small, 
and easily to be reconciled with the probable errors above 
given. Differences amounting to a second of a great circle 
are, notwithstanding the frequently small number of observa- 
tions, rare, and occur only about once in nineteen times at 
those altitudes where the proximity of the horizon has no in- 
fluence on the observations: usually the differences go on 
without any regularity ; but sometimes they appear to follow 
some law, e. g. from 60° to 80° declination, in the upper pas- 
sage and eastern position of the circle. Its small amount, 
however, would render any further conclusions very difficult, 
especially as it can hardly be doubted that the errors arising 
from the instrument itself are mixed with others which arc as 
yet unknown. I believe, therefore, that the severe test to which 
this instrument has been subjected, warrants the conclusion 
that tile deviation of the line of collimation from a circle, if 
any exists, is too small to be determined by observations. 

As a transit, this beautiful instrument" completely fulfills 
every thing that can be required. It gives the right ascen- 
sions, whether the stars are observed above or below tlie 
pole, whether the circle is in its eastern or western jiosition, 
by a comparison with the fundamental catalogue, with such a 
near agreement that no decided difference can be assigned. 

7. Place of the Meridian Marie, 

The same equations which were employed for determining 
the collimation, likewise give 15/^a or the eastern deviation 
of the mark from the meridian. I have determined it so as 
to compare every period with the preceding and following 
one. 


ir^Aa 15 A" 


IS JO. 

May 27 to June 27 +2* 16 
June 12 — July 16 -h2'75 
June 29 — Aug. 1 -f- 2*07 
J uly 20 — Aug. 9+1 *84 
Aug- 1 — Aug. 191 + 1*99 
Aug. 9 — Sept. 1 +1-61 
Aug. 21 — Sept. 16+1*80 
Sept 7— Oct 4+1-3J 
Sept 23 — Oct. 27 +0*69 
Oct 13 — Nov. 151 + 3*10 


1820. 

Nov. 29 to Dec. 23 +1*15 
Dec. 29 — Jan. 3 +2*41 
1821. 

Jan. 1 2 to Feb. 28+1 *80 
Feb. 11 — Mar. 25+0*32 
Mar. 27— April 17 +2*32 
April 20 — May 4 +3*58 
April 25 — May 22 + 1 *89 
May 5 — June 4+1*43 
May 25 — June 18+1 *29 
June 11 — June30! + l*12 

*thc 
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The mean of all these twenty determinations is 
exactly agreeing with the result obtained by Dollond’s transit. 

I have stated here the single results, as they may serve for 
solving the question, whether the axis of rotation of the earth 
coincides with a princijial axis, for which there is, as far as I 
know, no positive proof founded on observation. If the period 
of the ine(juality resulting from this cause, on the supposition 
of the earth being a spheroid of rotation, be supposed =S37'5 
mean days, and if the angle of the axis be designated by the 
observed azimuth of the mark is 

= 1 5A« + ^ sec. <p (e 4- /• 1 ° 4'') 
where t denotes the number of mean days elapsed from tl)e 
beginning of 1820, and s the value of the argument at that 
time. The twenty observations compared with this formula 
give ] 5 A « = + 1"*804 probable error = +0"’1226 

cos g = + 0 -Oei. = ± 0 -0997 

3, sin E = — 0 *090 = ± 0 *0927 

^ = 0 *110 =±0-1361 

from which it becomes jjrobable that the angle of the axis does 
not exceed a quarter ol* a second. 

Observations of this kind, continued during a longer period 
or instituted with the sole view to determine might still more 
diminish the uncertainty; those wliich have here been given 
may, however, satisfy us that the angle of the axes is so small 
as to have no dangerous influence u])ou the greatest number 
of observatiojis. 

Besides these remarks concerning the use of the instrument 
as a transit, I have to give some explanations on the observa- 
tions in general. The observations made with the circle may 
be employed either as polar distances or zenith distances ac- 
cording as the place of the pole or of the zenith on the instru- 
ment is supposed to be known ; the former a})])ears to me to 
be more direct, partly because tlie result which is required, 
the declination, is immediately derived from the polar distance, 
partly because the place of the pole may be found at every 
period independently of reversing the instrument ; whereas 
the place of the zenith can only be determined by combining 
two periods. I have therefore constantly refeiTed all coni- 
})utations hitherto made to the pole, and give here the deter- 
minations which have been employed, and which are exclu- 
sively founded on the two pole-stars whicli were usually ob- 
served five times at each passage; the declinations made use 
of in these calculations are for a Ursa^ JMinoris taken from the 
Ephemeris whicli Prof. Schumacher and Prof. Struve have 
published ; for 5 Ursce Mmoris they were computed from iny 
tables. 1B20. 
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Star. 

No. 

of 

Obs. 

Place of the Pole on 
the Instrument. 

Means. 

1820. 

March 6 — 7 

aU 
« L 

5 

5 

o 

33 

42 

5&-17— 8 
58-30 + 8 

j- 33 

42 

58-24 


7— 8 

«U 

a L 

5 

5 

323 

8 

40-07+8 
38-98 — 8 

1-323 

8 

39-52 


11 

a L 

2 

33 

42 

58-03 -r 8 

33 

42 

57*67 

16—17 

aU 

5 

33 

43 

1-04 — 8 

33 

43 

1-40 

19 — 28 

«U 

«L 

17 

3 

323 

8 

36 16 + 8 
36-26-8 

|323 

8 

36*21 

April 

5— 7 

aU 

«L 

14 

14 

33 

42 

52- 48 — 8 

53- 18+8 

1 33 

42 

52-83 


8—13 

«u 

a. L 

41 

13 

323 

8 

41-24 + 8 
40-89 — 8 

j-323 

8 

41-07 


13 — 17 

aU 

aL 

21 

19 

33 

42 

57-51-8 

.57-27 

1 33 

42 

57-39 


18—21 

«u 

L 

9 

10 

33 

1 

42 

59-64—8 
59-28 -f 8 

1 33 

42 

59-46 


22—26 

aU 

L 

27 

19 

323 

8 

43-77 + 8 
42-89—8 

|323 

8 

43-33 


27 — 3.3 

«u 

' «L 

35 

22 

33 

1 

12 

.59-65-8 
60-51 +8 

1 33 

43 

0-08 

May 

4 — 15 

1 

1 a L 

51 

37 

j 323 

8 

44-09 + 8 
42-73-8 

1 323 

8 

43-41 

15—25 

Tu 

L 

42 

21 

~33‘ 

T2 

.58-59—8 
59-46 -t- 8 

1 33 

42 

59-03 


27 — 42 

1 aU 

at Ih 

16 

27 

1 323 

1 

8 

T2-'19'+‘8 

40-80—8 

1 323 

8 

41-50 

June 

12—27 

' aU 

a 

48 

37 

J 33 

42 

58-03—8 
.57-68 + 8 

1 33 

42 

57*86 


29 — 46 

1 «U 

12 

323 

8 

41-99 + 8 






at L 

8 U 

37 

9 



40- 54—8 

41 - .39 + 8' 

C 323 

8 

41-27 



8 L 

5 



40-77—8' 

S 



July 

17—32 

! «L 

35 

1 33 

42 

58-48 + 8 





8 U 

17 



58-35—8' 

V S3 

42 

58-17 



L 

5 



58-11 +8' 

j 



Aug. 

1— £ 

> at L 

20 

323 

8 

39-78—8 





8U 

16 



39-57+8' 

>323 

8 

40-18 



L 

19 



40-79—6' 

j 




9— IS 

> L 

20 

33 

42 

57-67+8 






8 U 

17 



59-01 -8' 

> 33 

42 

57-90 



L 

7 



57-87 + 8' 

) 


A 


Aug. 
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Aug. 

21- 

-38 

a 

L 

20 

323 

8 

40*34—8 

) 






s 

U 

25 



40-50+8' 

>323 

8 

40*89 





L 

12 



40*69—8' 

j 



Sept. 

7- 

-16 


U 

25 

33 

42 

58*83-8 








L 

25 



58*10 + 8 

> 33 

42 

58*52 




8 

U 

10 



58*67—8' 





L 

10 



58*65 + 8' 

) 




22- 

-34 

OL 

U 

26 

323 

8 

41*64+8 

|323 

8 

41*09 





L 

29 

40*54-8 

Oct. 

12- 

-32 

OL 

U 

15 

33 

42 

59*84 — 8 

1 33 

42 

59*66 





L 

27 

.59*49 + 8 

Nov. 

4- 

-1.5 


U 

15 

323 

8 

43*69+8 


8 

42*95 




1 ^ 

L 

5 

42*21 —8 


26- 

-46 

1 ^ 

ITl 

L , 

sY 

46 

323 

'"s 

31*62 + 8 
32*62-8 

g 

8 

32*12 

Dec. 

16- 

-25 

U 

u| 

43 

33 

42 

50*46—8 

g 

42 

50*71 





L 1 

32 


50-96 + 8 


29~ 

-34 

OL 

U| 

22 

323 

8 

28'’*89-t-8 







d 

IT 

8 



31*10 + 8' 

>323 

8 

29*33 





L 

12 



29-08 — 8' 

MMI 




It appears from these results that the place of the pole or 
the instriiirieiit, whenever it had undergone no change, is sub- 
ject to very small variations, which in the course ol each pe- 
riod always appeared insensible. In order to trace, however, 
likewise these small ine(|ualities, I have noted down for some 
months tlie state of a thermometer attached to the pillars, and 
the length of the air-bubble of the level of the altitude in the 
last column of the observations, c.g. No. 4* bubble 63’G = 
7^*6; but when I found no connexion, I did not continue 
this practice any further. The instrument got repeatedly new 
wires, the intervals between which are stated in the observa- 
tions. At the passage of the sun the first limb was usually 
observed on the first four, and the following limb on the last 
three or four wires; in the mean time the northern or southern 
limb was brought between the horizontal wires, and the cir- 
cle read off. There is only time to do this if the observation by 
the circle is made 20" or 30" before the culmination, and two 
verniers only are read off. For this purpose it becomes ne- 
cessary to know the deviation of the horizontal wires from 
parallelism to the equator, and the difference of two verniers 
from four. 'J^he former was investigated by means of ob- 
serving a Ursec Mhwris at the two extremities, and in the 
middle of the system of wires. By this means the correc- 
tions to be applied to the readings of the circle to correct this 
error, were found as follow : 


From 



gij. Introduction to the Sixth Section 

From March 27 to April 7 + 0''‘0040 t, cos 8 

April 8 — May 19 +0 *0226 /. cos 5 

May 23 — May 25 ±0*0551 ^ cos 5 

May 27 — Nov. 14 +0*0097 /. cos 8 

Dec. 1 — Dec. 31 + 0 *0109 /. cos 8 

where t denotes the number of seconds before the culmination ; 
and the upper sign is to be applied for the eastern, the lower 
one for the western position of the circle. 

The same observations have decided that gravity does not 
act on the horizontal wires ; for the observations made at the 
two extremities, and reduced to the meridian, always very 
nearly agreed with those made in the middle; and the mean of 
the frequent trials of this kind, occurring in the journal, do 
not show the least trace of a flexure by gravity. 

The diflerence of two vernier's from four 1 have determined 
by a set of readings, whicli were repeated three times, and 
freed from the effect which the temperature might produce by 
acting unequally on the circle and the alhidade, by allowing 
always at least half an hour to elapse between the placing and 
reading off of the circle. 


Vernier I. 


1 111. 

1 IV. 

’q-fiii) 

1 1 Senii- 

i(lI+lV) DIfl’ercnce. 

o 

0 

6 

o ' 

,±5*65 

+ 5*1 5 

! + 2"g5 

+ 2*63 

+ 4*15 

1 

1 +0*76 

15 

0 

0 

+ 1*8 

+ 1*31 

1+1-35 

+ 0*65 

+ 1*58 

+ 0*47 

30 

0 

0 

+ 0*65 

— 0*85 

+ 0-15 

— 0*43 

+ 0*40 

+ 0*41 

45 

0 

0 

+ 2*5 

+ 0*55 

+ 2-25 

+ 0*28 

+ 2*38 

' +1*05 

60 

0 

0 

+ 0*85 

-1*7 

—0-7 

— 0*85 

+ 0*08 

+ 0*47 

75 

0 

0 

+ 2*55 

— 2*1 

—0-25 

— 1 *05 

+ 1*15 

+ 1*10 

90 

0 

0 

+ 6*55 

— 0*4 

—0-4. 

— 0*20 

+ 3*08 

+ 1*64 

105 

0 

0 

+ 8*75 

+ 3*7 

+ 3-1 

+ 1*85 

+ 5*93 

+ 2*04 

120 

0 

0 

+ 6*25 

+ 2*75 

+ 4*6 

+ 1*38 

+ 5*43 

+ 2*03 

135 

0 

0 

+ 5*8 

+ 2*35 

+ 2-9 

i+1-18 

+ 4*35 

+ 1*59 

150 

0 

0 

+ 6*3 

+ 1 *95 

+ 4*5 

+ 0*98 

+ 5*40 

+ 2*21 

165 

0 

0 

+ 3*0 

— 0*4 

+ 0*2 

— 0*20 

+ 1*60 

+ 0*90 

180 

0 

0 

+ 3*2 

— 2*6 

— 1*45 

— 1*30 

+ 0*88 

+ 1*09 

195 

0 

0 

H-4*5 

— 1*0 

— 2*25 

— 0*50 

+ 1*13 

+ 0*82 

210 

0 

0 

+ 4*0 

+ 0*35 

-1-7 

+ 0*18 

+ 1*15 

+ 0*49 

225 

0 

0 

+ 4*0 

+ 0*6 

-0*25 

+ 0*30 

+ 1*88 

+ 0*79 

240 

0 

0 

+ 4*1 

— 0*65 

- 1*65 

— 0*33 

+ 1*23 

+ 0*78 

255 

0 

0 

+ 4*0 

-0*1 

+ 1*45 

— 0*05 

+ 2*73 

+ 1-39 

270 

0 

0 

+ 4*1 

— 0*15 

+ 3*1 

— 0*08 

+ 3*60 

+ 1-84 

285 

0 

0 

+ 2*8 

— 3*7 

+ 2-05 

— 1*85 

+ 2*43 

+ 2*14 

300 

0 

0 

+ 4*25 

— 3*05 

+ 0-45 

— 1*53 

+ 2*35 

+ 1*94 

315 

0 

0 

+ 3*3 

— 1*85 

+ 0*25 

— 0*93 

+ 1-78 

+ 1-36 

330 

0 

0 

+ 4*85 

— 1*75 

1+1-35 

- 0*88 

+ 3*10 

+ 1-99 

345 

0 

0 

+ 3*85 

— 0*25 

— 0*4 

—0*13 

+ 1*73 

+ 0*93 
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oj' Bes‘5el’s Asft onomical Observatiom. 

The seirii-diflerciices coiitniiied in tlie last column are to be 
appliotl to the readings obtained by the first and tliird verniers 
with tlieir signs : but to lliose obtained by the second and 
fourth verniers uilli the* contrary signs. They are well repre- 
sented by the Ibrmiila + l"-26 + 0''-6764 sin [^2u+2l5° 66} 
where u denotes tlie reading of’ the first vernier. The values 
of this formula have been cuiistaiitlv applied to the observa- 
tions of the sun being added togetlier with the deviation of 
the wires from the parallelism, the deviation of the parallel 
from a great circle, and the change of declination in the co- 
lumn of the jounial headed, Itcduction to the Mcf idiaii. The 
numbers for the two pole-stars cojitained in the same column, 
however, do not include tlie deviation of the horizontal wires. 

During the observations of the sun the whole instrument 
was screened, and only two inches of the object-glass wxre 
left uncovered. But, notwithstanding this, as a considerable 
degree ol‘ lieat was ])roduced in the focus, I applied, on the 
25th of November 1820, near the place of the wires, a stop 
made of thin brass })laU', which comj)letely protects the ring 
containing the wires from the rays of the sini. 

The di\isions of the level of the alhidade circle were deter- 
mined by changing, in some culminations ol the })ole-star, the 
alhidade at each observation ; tlie value of a Paris line on the 
scale was thus found : o 


820. April 11 

1'236 

Therm. = — 1 1*2 C 

12 

1*255 

. . . . 14*4 

14 

1*291 

.... 14*25 

20 

1*254 

. . . . 8*3 

June 27 

1*182 

.... 19*3 

821. May 22 

1*227 

.... 1 0*0 

Mean 

1-241 



This \ahie has been used to convert the deviation of the 
level given at each obs<‘rvation into seconds. Whenever the al- 
hidade began to show somewhat considerable deviations, I 
put it back by the screw of the alhidade ; in the hemiiniiig 
this has not been mentioned in the journal, but since the 11th 
of December, 1820, I have alw’^ays remarked it whenever I 
have touched the screw. 

This level has the inconvenience of having the bubble in 
our w’inters extended to such a length that its extremities are 
covered, a|id can no longer be observed. In order to avoid the 
adding of spirit, I have filled the lower part of the tube to 
about its axis with closed glass tubes, so that it takes only 
half the quantity of spirit of wine, and consequently shows 
only half the effects of temperature, and may now be u^vd 
williout alteration all the year round. 

Vol. 64, No. 315. Jid^ 1821. 
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Introduction to the Sixth Section 


Tables for S Ursee Minoris. 


1815 


—0*736 

}) 

460 

1816 

—0*978 

+ 0-022 

828 

1817 


— 0-220 

196 

1818 


— 0*462 

565 

1819 


- 0*704 

933 

1820 

— 0*917 

+ 0*053 

301 

1821 


— 0*189 

669 

1822 


— 0*432 

37 

1823 


— 0*674 

406 

1824 

— 0*917 

+ 0*083 

774 

1825 


— 0*159 

143 

1826 


— 0*101 

511 


Dorpat 

— 0*068 

Gottingen .. 

— 0*021 

Gotha 

-0*023 

Greenwich . 

+ 0*006 

Kbnigsberg 

— 0-050 

Mannheim.. 

— 0*017 

Milan 

— 0*019 

Municli . ... 

— 0*026 

Palermo. ... 

— 0*031 

Paris 

0*000 

Vienna 

—0*039 


Argument, — 1. For the upper passage, 

-f 1 d. until December 28. 

-1-2 d, from December 28 to December 31. 

2. For the lower passage, 

+ 0*5 d. until June 28. 

+ 1*5 d. from June 28 to December 31. 


Sum of the mean Position far the Beginning of the Years and of 

the Nutation, 


1815. Jan. 0 
April 10 
July 19 
Get. 27 
Dec. 66 

1 / 

1 18 32 0-56 

0-55 

0-48 

o-;{5 

0-17 

— 1 

— 7 

— 13 

— 18 

86 34 29-04 
28-21 
27-39 
26-58 
25-77 

— 83 

— 82 
— 81 
— 81 

1816. Jan. 0 

18 31 41*19 

— 21 

86 34 28*81 

— 80 

April 10 

40-98 

— 26 

28*01 

— 76 

•luly 19 

40-72 

— 31 

27-25 

— 73 

Oct. 27 

40*41 

— 35 

26*52 

—69 

Dec. 66 

40-06 


25-83 


1817. Jan. 0 

i 18 31 21-13 

— 39 

86 34 28*80 

— 68 

April 10 

1 20-74 

— 42 

28*12 

—62 

July 19 

! 20-32 

— 46 

27*50 

—57 

OcU 27 1 

19-86 

— 50 

26*93 

—52 

Dec. 66 

19-36 


26*41 


1*818. Jan. 0 

18 31 0*48 

— 52 

86 34 29-31 

—48 

April 10 

30 59*96 

— 53 

28-83 

— 41 

July 1 9 • 

59-43 

— 55 

28-42 

— 35 

Oct. 27 

58*88 

-57( 

28-07 

-28 

Dec. 66 

58*31 

1 

27-79 






Bessel’s Astronomical Observations. 


1819. Jan. 

O 

April 

10 

July 

19 

Oct. 

27 

Dec. 

66 



1824. Jan. 0 
April 10 
July 19 
Ocl. 27 
Dec. 66 

18 28 55-92 
55-87 
55-87 

55- 92 

56- 03 

^ 5 
. 0 

-h 5 

+ 11 

86 34 49-74 

50- 54 

51- 35 

52- 16 
52*98 

+ 80 
+ 81 
+ 81 
+ 82 

1825. Jan. 0 

28 28 36-87 

+ 15 

86 34 55-22 

+ 82 

April 10 

37-02 

+ 19 

56-04 

+ 80 

July 19 

37-21 

+ 25 

56-84 

+ 78 

Oct. 27 

37-46 , 

+ 29 

57-62 

+ 77 

Dec. 66 

37'75 


58-39 



1826. Jan. 

0 1 

18 20 18-51 1 + 33 86 35 

0-63 

+ 74 

April 

10 

18-81' +371 

1-37 

+ 70 

July 

19 

1 19-21 +41; 

2*07 

+ 67 

Oct. 

27 ' 

' 1 9-62 16 

2*73 ' 

+ 62 

Dec. 

66 

20-08 1 














Ascension. 

1 I Annual 


Declination . 


Aberration. 


Jan. 0 
5 
10 
15 
20 


20 , 

3‘ 

April 5 


foi 1820 . 

Diir. ^ 

- 22-64 

- 0 -J 5 

- 22-79 

, 0-04 

- 22-75 

+ 0-22 

- 22-53 

, 039 

-2214 

1 0-59 

- 2 I- 5 ') 

+ 0-71 

- 20-84 

+ 0-89 1 

-1995 

+ 1 04 

-18 91 1 

f 1 18 

- 17-73 1 

+ 1-31 ' 

- 16-42 

1 

. 1 42 

— 15-00 ' 

) 1 51 

-13 10 

. 1 (lO 

- 11 89 

+ 1 66 

- 10-23 

i 1 72 

- 8 31 

t- 1-74 

1 - 6-77 

+ 1 - 76 , 

- 5-01 

+-1 76 

- 325 

1 1-74 1 

- 151 

1 1*71 1 

_ [ 

+ 0-20 

+ 1-63 

, + 1’85 

t 1-60 . 

1 i- 3'45 

+ 1 51 

, + 4-96 

+ 1-42 

i| + 6 38 


’1 f 7-70 

I - 1-1 21 1 

•1 + S 91 

■4 I'OK ' 

' + 9-99 

1 i 0 - 9 ) 

1 1 - 10-94 

i rO-Hl 

. 111-75 

+ 0 66 

) 4 - 12-41 

+ 0-52 

1 t- 12-93 

40-36 

h -f 13-29 

40-21 

1 + 13-50 

+ 005 

1 + 13-55 

—0 11 


for 1820.4 DiflT. 


Annual 
\ ariation. 


■00048 
-0 0023 1 
0 0003 


~ 0*10 


- 512 

- 6-75 


{- o 0209 


-1-69 

// 


„ 

-0-0282 

0 

-22 6 

- 1-67 

-0-0284 

183 

-22-4 

-1-66 

-0-0285 

365 

-2-2 0 

- 1-63 

- 0-0284 

548 

-21-4 

- 1 58 

- 0 0279 

730 

-20-7 

-1-52 

-0 0272 

913 

-19-8 

-1 44 

- 0-0263 

95 

-18-8 

-1-35 

-C-0252 

278 

-17-7 

- 1 25 

—0 0240 

460 

-16-4 

-1 13 

— 0-0226 

643 

“150 

- 1 00 

-0-0210 

825 

-13-4 

-087 

-00193 

8 

-11 7 

-072 

-0-0174 

100 

— 100 


-1701 - 0 7 -i - 0-0154 
-18-19 -042 -0 0134 


24 -f- 13-44 -0 201 

29 +13-18 -0-42 1 
4 +12-76 -056 
9 -+.12-20 -072 
14 +1148 -0-86 


24 +9 61 
•29 + 8-48 


-I 0 023 1 

f 0 0221 

-f 0-0205 
f 0 0186 
+ 0-0167 

4 0-0146 
-I o 0124 

-i 0-0101 
f 0-0077 
4 0 O05i 


-0-0047 


3 + 7-22 
8 + r>-83 


2S 

Seie. 2 


18 4 2-74 -1-70 
23 + 1 04 -1 78 

2S - 0-74 -187 

2 - 2 61 -1 93 


- 18 88 

-0 1 1 

— 0 0092 

-18 99 

0 05 

— 0 r)070 

- 18-94 , 

-1 0-20 

-0 0048 

-18 74 

+0-36 

- o-()0-27 

-18 38 

1 0-51 

— 0 0006 

- 17-87 

+ 0-65 

+0-0014 

- 17*22 

+0-78 

i 0-0034 

-16 44 

i 091 

1 0 0052 

“ 15*53 

+ 1*03 

1 0-0069 

- 1450 

f 1-14 

-+ 0-0085 

- 13-36 

+ 1 -23 

f ooioo 

-12 13 

+ 1 32 

+ o-oi 12 

-10-81 

1 1 40 

+ 0-0123 

- 941 

t 146 

r 0 0 1 32 

- 7 95 

1 1 51 

+0-0140 

- 6-44 1 + 1*56 

+ 00146 

- 4*88 1 f 1 59 

^ 00150 

- 329 

-1-1-60 

1 FO 0152 

- 169 

+ 1 61 

j -+00152 

- 0-08 

+ 1-61 

-+0-0150 

4 - 1-53 

+ 1 -60 

^ + 0 0146 

+ 3-13 

1 1*57 

1 +0-0140 

1- 4-70 

1 1*54 

f 00132 

+ 6-24 

+ 1 50 

0-0122 

+ 7-74 

+ 1*44 

4 0 0111 

+ 9-18 

+ lv 39 

'-1 0-0098 

+ 10-57 

+ 1 32 

- 0-0083 

+ 11-89 

+ l 25 

+0-0067 

+ 13*12 

-+1 17 

+00049 

+ 14*31 

1*09 

0-030 

+ 15*40 

H 0 99 

1 1 0-009 

t >6 39 

+ 0-89 

' - 0 0013 

1 1 17 28 

+0 79 

~o 0035 1 

4- 18-07 

-1 0 69 1 0 005 <) 


3731- 8-2 1-1 


738 - 4-5 
920 - 2-5 ' 
103- 0-.5 
285 +141 
468 + 3 3 

650 I 5-2 
H 33 |+ 70 
15 + 8 8 
198 4105 

3Ku' + 12 2 


928 +16 6 -13 2 
110 f 17-8 I-J 20 

293 ' H 9 I -107 

475 ' + ]9 8 - 9-4 
658 +‘20 7 1 - 8-0 
84 o! + 21 - 4 !- 6 5 

23+21-9 - 50 

205 4 2 - 2-3 - 3-5 

388 f -22 5 - 1 - 9 * 
570 +22 6—03 
753 122-5 + 1-3 
935 +22 3 + 2-8 
IIH +21-9 + 4-4 

300 f 21 3 + 5-9 
483 +20 6 + 74 
665 419-8 + 88 
848 4 18 9 .10-2 
30+178 ^ 11-5 

213 +I0-6 +12-7 

39"4 + 15-2 +139 

578+ 137 , ' 14-9 

■^oo I 12 2 I I 15 9 

943 4 10 5 rl6 / 




Right AbCciiMon. 


for 1820. 

Diff. 

Annual 




arialiou. 

Sept. 7 

- 4-54 

-1-99 

-0-0299 

12 

- 6-53 

-204 

-00312 

17 

- 8-.57 

-2-07 

-0*0323 

22 

-10-64 

-211 

-0-0333 

27 

-12-75 

-2-11 

-0-0342 

Oct. 2 

- 14-86 

-2-12 

-0-0348 

7 

-1698 

-211 

-00332 

12 

-1909 

-209 

-00335 

17 

- 21-18 

--205 

- 0*0356 

22 

-23-23 

-2-01 

-0-0334 

27 

-2524 

-1 94 

-0 0350 

Nov. 1 

-27-18 

-1-88 

-00345 

6 

-•29-06 

-1 79 

-0033s 

1 1 

-30-83 

-1 69 

-00328 

16 

-32-54 

-1-39 

-0 0317 

21 

-34 13 

-1-47 1 

-0 0503 

26 

-33-60 

-1-33| 

— 0 0290 

Dlc. 1 

-36 93 

-119 

—0-0272 

6 

-38 12 

-104 

-t) 0233 1 

11 

-39-16 1 

1- 0-89 

— 0 0233 1 

16 

- 40 05 

-071 

-0 0212 

21 

- 40-76 

-054 

1-0-0190 

26 

-41-30 

-0-37 

-00 166 

31 

-41-67 

-019 

-0*0141 , 

36 

-41-86 1 


-0 01 16 


Declination. 


for 1820.1 Diff. 


+ 18-76 
+ 19-33 
-f 19-80 
+ 20-14 
■f 20-37 
+ 20-47 
+ 20-45 
f 20-30 
+20-03 
+ 19-64 
+ 19 12 
+ 18-48 
+ 17-71 
f 16 83 
f r)H3 


+0.57 
+ 0-47 
fO-34 
tO-23 
+ 0-10 
-0 02 
-0-J5 
-0-27 
-0-39 
1-0-52 
,-0-64 
(-077 
1 - 0-88 
— 1-00 
-1 11 


+ 14-72 1-1-21 
1-13-51 1-1-30 
+ 1221 1-1-39 
4 10 82 - I 47 
+ 9 33 1-1-31 


t- 781 -1 

+ 6-22 - 1 
I 4-59 -J 
+ 2 92 -1 
+ 124 


Annual 
\ ariation. 

-o'^-oo83 

— 0-0108 I 
-0-0134 
-0 0160 
-0-0187 
-0-0213 
-0 0240 
-0-0267 

— 0-0293 
-0;0319 
-0 03~44 ! 
-0-0569 1 
-0-0393 I 

-00415 ' 
-00437 
-00437 I 
-00476 I 
-0-0493 I 

— 0 0309 I 
—00322 
-00334 
-0-0544 

- 0-0531 
- 0-0336 ' 

-0-0339 ! 


Aberration. 


Al. Declin. 


125 

308 


1+ 8*8 
'+ 7-0 
490I+ 5'2 
6731+ 3-3 
8,55'+ 1'4 
“3ffj- 0-5 
220 - 2*5 
403 - 4-4 
585,'- 6-3 
768 - 8-2 
956, -100 
133,-11-7 
315-13-3 
498,-14-8 
6^ -16-3 
'863 -17-6 
43-18 8 
228 - 19-8 
410—20-7 
*503' -21 -4 
775 -22-0 
958 -22-4 
140'-22-6 
323 -225 

505|-2‘2-4 


+ 17*4 
+ 180 
+ 18-5 
+ 18-8 
f 190 
+ 19*0 
+ 190 
+18-8 
+ 18-4 
+ I7;9 
+ 17-3 
+ 16-5 
+ 156 
fl4-5 
jM3 4 
+ 122 
I 10-9 
^ 95 
+ 8-0 
+ _6Ji 
+ 4-H 
f 3 2 

1.5 
-02 
- 1-9 


Lunar Pert urhat ion. 




' .R. 

Decl. 



R. 

Duel. 



// 1 

1 •! 



n 

1 

0 

500 

-0-01 

-0-09 

230 

750 

+-00J 

I+009 

10 

310 

0 00 

,—0-09 

260 

760 

0-00 

1 -1- 009 

20 

520 

+ 0-01 

' -009 

270 

770 

-0 01 

r0 09 

30 

530 1 

-1 0-02 

— 0-o8 

2S0 

780 

— 0 02 

+ 0-08 

40 

540 ' 

1+003 

-0-08 

290 

790 

-003 

+008 

50 

330 

-h 0 03 

-0-08 

300 

1 800 

— 0 03 

0-08 

60 

560 

+0-04 

—007 

310 

810 

— 004 

+0-07 

70 

570 

f0 05 

— 0-06 

320 

820 

-005 

0-06 

80 

580 1 

+ 0-06 

-006 

330 

' 830 

- 0-06 

+ 0-06 

90 

590 J 

+0-06 

-0-05 

340 1 
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IV. On the Corrosion of Copper Sheeiing by Sea-Water^ and on 
Methods of preventing this 'Effect ; and on their Application 
to Ships of IVar and other Sliips, By Sir Humphry Davy, 
Bart. Pres. B.S.* 

1. T^HE rapid decay of the copper sliectiiig of His Majesty's 
ships of war, and the uncertainly of the time of its 
duration, have long attracted the attention of those persons 
most concerned in tlie naval interests of the country. Having 
had my inquiries directed to this important object by the 
Commissioners of the Navy Board, and a Conimiltee of the 
Royal Society having been appointed to consider of it, 1 en- 
tered into an ex})erimental investigation of the causes of the 
action of sea-water upon copper. In j)ur.suing this inv(‘stiga- 
tion, I have ascertained many facts which I think not un- 
worthy of the notice of the Royal Society, as they promise to 
illustrate some obscure })arts of eiectro-cliemical science; and 
likewise seem to offer important practical applications. 

2. It has been generally supposed that sea-water had little 
or no action on pure copper, and that the rapid decay of the 
copper on certain ships was owing to its imjmrit , . On trying, 
however, the action of sca-w^atev u})on two s})eciinens of coj)- 
per, sent by John Vivian, Esq. to Mr. Faraday for analysis, 
I found the specimen wdiich appeared absolutel\ ptire, was 
acted upon even more rapidly than the speciiiKai which con- 
tained alloy: and, on ))ursuing the iiKjiiiry with specimens <d’ 
various kinds of copj)er wdiich had been collected by the 
Navy Board, and sent to the Royal Society, and somi* of w hich 
had been considered as remarkable for their durability, and 
others for their rapid decay, I found that they oflered very 
inconsiderable differences ojily in their action upcai sea-waleJ ; 
and, consequent!} , that the changes they had undergone must 
have depended upoji other causes than the absolute quality of 
the metal. 

3 . To enable persons to understand fully the train of these 
researches, it will be necessary for me to describe the nature 
of the chemical changes taking ))lace in the constituents of sea- 
water by the agency of coppei*. 

When a piece of polished cojipei is suffered to remain in 
sea-water, the first effects observed are, a yellow' tarnish iq)oii 
the copper, and a cloutliness in the w^ater, which take place 
in two or three hours: the hue of the cloudiness is at first 
white; it gradually becomes green. In less than a day a 
blueish-grecri precipitate appears in the bottom of the vessel, 

* Froiri tlie Philosophical Transactions for Part I. 
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which constantly accumulates ; at the same time that tlie sur- 
face of the copper corrodes, appearing red in the water, and 
grass-green where it is in contact with air. Gradually car- 
bonate of soda forms upon this grass-green matter ; and these 
changes continue till the water becomes much less saline. 

The green precipitate, when examined by the action of so- 
lution of aiumonia and other tests, ap})ears principally to con- 
sist of an insoluble com))ound of copper (which may be con- 
sidered as a hydrated sub-muriate) and hydrate of magnesia. 

According to the views which I developed fourteen years 
ag(/, of the nature of the compounds of chlorine, and which 
are now generally adopted, it is evident that soda and mag- 
nesia cannot appear in sea- water by the action of a metal, un- 
less in conse(juence of an absorption or transfer of oxygen. 
It ^^as therefore necessary for these changes, either that water 
should be decomposed, or oxygen absorbed from the atmo- 
sjjhere. I Ibiind that no hydrogen was disengaged, and con- 
secjuently no water decomposed : necessarily, the oxygen of 
the air must have been the agent concerned, which was made 
evident by many experiments. 

Co})per in sea-A\ater deprived of air b}’ boiling or exhaus- 
tion, and ex})osed in an exhausted receiver or an atmosphere 
of h>tlrogen gas, underwent no change; and an absorption in 
atmo^})]ierical air was shown when copper and sea- water were 
exposed to Its agency in close vessels. 

In tlie Bakeriaii J^ecture for 1806, I have advanced the 
hypothesis, that chemical and electrical changes may be iden- 
tical, or dependent upon the same property of matter; and 1 
hci\e further exj)laineil and illustrated this hypothesis in an 
elementary work on Chemistry published in 1812. Upon this 
\ieu, wliicli has been adopted by M. Berzelius and some other 
philosophers, I have shown that chemical attractions may be 
exalted, modified, or destroyed, by changes in the electrical 
states of l)odies ; that substances will only combine when they 
are in diflbrenl electrical states; and tliat, by bringing a body 
naturally positive artificially into a negative state, its usual 
{)owers of combination are altogether destroyed ; and it was 
by an appliciition of this princi^ne that in J 807 I separated 
the bases of the alkalies from the oxygen with which they are 
combined, and jireserved them for examination; and decom- 
})osed other bodies formerly sujiposed to be simple. 

It was in reasoning upon this general hypothesis likewise, 
that 1 was led to the discovery which is the subject of this 
paper. 

Copper is a metal only w^eakly positive in the elcctro-che- 
mical scale; and, according to my ideas, it could only act 

upon 
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upon sca-vviiter when in a positive state; and, consequently, 
if’ it could be rendered slii^litly negative, the corroding action 
of sea-water upon it would be null; and whatever might be 
the differences of the kinds of co])per sheeting and their elec- 
trical action upon each other, still every effect of chemical 
action must be prevented, if the wdiole surface were reiuiered 
negative. But how w as this to be effected ? I at first thought 
of using a Voltaic battery; but this could be hardly apjdica- 
ble in practice. I next thought of the contact of zinc, tin, or 
iron : but I was for some time prevented from trying this, by 
the recollection that the copper in the Voltaic battery, as well 
as the zinc, is dissolved by the action of diluted nitric acid ; 
and by the fear that too large a mass of oxidable metal w ould 
be required to produce decisive results. After reflecting, how- 
ever, for some time on tlie slow and w'eak action of sea-w ater 
on copper, and the small difference which must exist between 
their electrical powers ; and knowing that a very feeble che- 
mical action would be destroyed by a very feeble electrical 
force, I resolved to try*some experiments on the subject. I 
began with an extieme case. 1 renderetl sea-water slightly 
acidulous by sul[)huric acid, and plunged into it a )K)Iished 
piece of copjxT, to which a ])ieee of tin was soldered ecjual to 
about one-twentieth of the surface of the copper. Kxamiiied 
after three days the cop})er remained pcri'ectly clean, whilst 
the tin was rapidly corroded: no blueness appeared in this 
liquor; though, in a comparative experiment, when cupjw) 
alone and the same fluid mixture was used, there was a consi- 
derable corrosion of the co})per, and a distinct l)lue tint in the 
liquid. 

If one- twentieth part of the surface oi* tin pri'veiited the 
action of sea- water rendered slightly acidulous by sulphuric 
acid, I had uo doubt that a much smaller quantity w^ould ren- 
der the action of sea-water, which depended only upon the 
loosely attached oxygen of common air, perfectly null ; and 
on trying part of tin, I found the effect of its preventing 
the corrosion of the copper perf’ectly decisive. 

5. This general result being obtained, I immediately insti- 
tuted a number of experiments, in most of which I was as- 
sisted by Mr. Faraday, to ascertain all the circumstances con- 
nected with the preservation of copper by a more oxidable 
metal. I found, that wdiether the tin w as j)laced either in tne 
middle, or at the top, or at the bottom of the sheet of copper, 
its effects were the same; but, after a week or ten days, it 
was found that the defensive action of the tin was injured, a 
coating of sub-muriate having formed, which preserved the 
tin from the action of the liquid. 
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With zinc or iron, whether malleable or cast, no such di- 
minution ofelft^cl was produced. The zinc occasioned only 
a white cloud in the sea- water, which speedily sunk to the 
bottom of the vessel in wliich the experiment was made. The 
iron occasioned a deep orange precipitate : but after manj»^ 
weeks, not tlie smallest portion of copper was found in the 
water ; and so far from its surface being corroded, in many 
parts tliere was a regeneration of zinc or of iron found upon it. 

6. In piirsuijig these researches, and applying them to 
every possible form and connection of sheet co})per, the results 
were of the most satisfactory kiiul. A piece of zinc as large 
as a pea, or the ])oint of a small iron nail, were found fully 
adequate to j)reserve forty or fifty square inches of copper ; 
and this, wherever it w-^as placed, whether at the top, bottom, 
or in the middle of tlie sheet of copper, and whether the cop- 
per was straight or bent, or made into coils. And where the 
connection betw'een difterent pieces of coj)per w^as completed 
1 ) 3 ^ w'ires, or thin filaments of the fortieth or fiftieth of an inch 
in diameter, the efTect was the same; every side, every sur- 
face, every jjarticle of the coj)pcr remained bright, wdiilst the 
iron or the zinc was slowly' corroded. 

A piece of thick sheet copper, containing on both sides 
about sixty square inches, was cut in such a manner as to 
form seven divisions, connected only by the smallest filaments 
that could be left, and a mass of zinc, of the fifth of an inch 
in diameter, was soltlered to the upper division. The whole 
was plunged under sca-w^ater; the copper remained perfectly 
j)olish(Hl. The ‘^ame experiment was made with iron: and 
now, after a lapse of a month, in both instances, the copper is 
as bright as when it was first introduced, whilst similar pieces 
orco})per, umlefended, in the same sca-watcr, have undergone 
considerable corrosion, and produced a large quantity of green 
deposit in the bottom of the vessel. 

A piece ol’ iron nail about an inch long w^as fastened by a 
piece of copper wire, nearly a foot long, to a mass of slieet 
copper, containing about forty square inches, and the whole 
plunged below the surface of sea-water ; it was found, after a 
week, that the coj)per was defended by the iron in the same 
manner as if it liad been in immediate contact. 

A piece of copper and a piece of zinc soldered together at 
one of their extremities, were made to form an arc in tw^o dif- 
ferent vessels of sea-water; and the two portions of watir 
were connected together by a small mass of tow moistened in 
the same water : the effect of the preservation of the copper 
took place in the same manner as if the^^ had been in the same 
vessel. 

Vol. 64?. No. 315. Julj/ 1824. 
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As the ocean may be considerefl, in its relation to tlie quan- 
tity of copper in a ship, as an infinitely extended conductor, 
I endeavoured to ascerUiin whether this circumstance would 
influence the results; by placing two very fine copper wires, 
one undefended, the other defended by a particle of zinc, in 
« very large vessel of sea-water, which water might be consi- 
dered to bear the same relation to so minute a portion of 
metal as the sea to the metallic sheeting of a ship. The re- 
sult of this experiment was tlie same as that of all the others ; 
the defended copper underwent no change ; the undefended 
tarnished, and deposited a green powder. 

Small pieces of zinc were soldered to different parts of a 
large plate of copper, and the whole plunged in sea-water: it 
was found that the copper was preserved in the same manner 
as if a single piece liad been used. 

A small piece of zinc was fastened to the top of a plate of 
polished copper, and a piece of ii on of a much larger size was 
soldered to the bottom, and the combination placed in sea- 
water. Not only was the copper preserved on both sides in 
the same manner as in the other experiments, but even the 
iron; and after a fortnight, both the })olish of the cop})er and 
the iron remaiiied iinimj)aired. 

7. I am cojitinuing these researches, and I shall communi- 
cate such of them as are connected with new facts, to tin* Royal 
Society. 

The Lords Commissioners of the Admiralty, with their 
usual zeal for jiroinoting the interests of the Navy by the ap- 
plication of science, have given me permission to ascertain the 
practical value of these results by ex}>erimenls upon shijis of 
war; and there seems every reason to expect (unless causes 
should interfere of wdiich our present knowdedge gives no 
indications) that small quantities of zinc, or, which is much 
cheaper, of malleable or cast iron, placed in contact with the 
copper sheeting of ships, which is all in electrical connection, 
will entirely prevent its corrosion. And as negative electricity 
cannot be supposed fa\oiirable to animal or vegetable life; 
and as it occasions the deposition of magnesia, a substance 
exceedingly noxious to land vegetables, upon the copper 
surface; and as it must assist in preserving its polish, there 
is considerable ground for hoping that the same application 
will keep the bottoms of ships clean ; a circumstance of great 
importance both in trade and naval war. 

{t will be unnecessary for me to dwell upon the economical 
results of this discovery, should it be successful in actual prac- 
tice, or to point out its uses in this great maritime and com- 
mercial country. 

I might 
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I might describe other applications of the principle to the 
preservation of iron, steely tin, brass, and various useful me- 
tals ; but I shall reserve this part of llie subject for another 
comnninication to the Royal Society. 


V. Solution of a Geodetical Problem, By J. Ivory, Esq. 
M.A. F.R.S. 


TT is })roposed to solve the following problem: 

^ Phe lc?igt/t of a geodetical Hue on the earth! s surface^ to^ 
gether with the latitude^ the longitude^ and the azimuth^ of' one 
of its extremities^ being given ; it is r equired to determine the 
latitude, the longitude, and the azimuth of the other extremity. 

The cartl), being supposed an oblate spheroid of revolution, 
we may put unit for the polar semi-axis, and represent the 

equatorial semi-diameter by V then, x, y, z he three 

rectangular co-ordinates of a point in the surface, .rand^ 
being parallel, and :: perpendicular, to the equator; we shall 
have 




+ 1 . 


And if ds rejrrcsent the element of a line traced in any manner 
upon the surface, wc shall further have 

ds = \/ dx^ -f df -h dz^. 

Again, if we assume, 

,r = 1 -h e\ cos p cos \(/, 

// = 1 + eK sin p cos 4^, 


2= sin \J/, 

these values will satisfy the erpiatioii of the surface, without 
supposing any relatioji between the angles p and 4/. Diffe- 
rentiate these values, and substitute the differentials in the 
expression of d s ; and, for the sake of brevity, put 


V= V 1 +r“ sin* 4 , + (l+e*) cos*4'. ff! , 
then, ds = d\J/V. 

It is easy to discover that 4^ is the true latitude ; that is, it 
is the complement of the angle which the perpendicular to the 
surface of the spheroid makes with the polar axis. If X de- 
note the given latitude of the beginning of the geodetical line, 
and Sx the difference of latitude at any other point, then 
4/=x-f 8x. The arc p measures the angle between two meri- 
dians : it is therefore the difference of longitude reckoning 

E 2 from 
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from the meridian that passes through the beginning of tfie 
geodetical line. The azimuths at the extremities of the in- 
tercepted part of the line will be denoted by jx and jx', of 
which the first is supposed to be known. 

The foregoing expression of ds is general, and will apply 
to any line that can be traced on the surface of the spheroid. 
But a geodetical line is the shortest that can be drawn be- 
tween any two of its points ; and we may employ this pro- 
perty to investigate its equation. Now, by making s and <p 
vary, we get 


dlS‘. 


(lip . 

(1 -j-d") COS'^ t/'. -j^ dl 


and, by integrating. 
Ss = Sep X 




sp X d. 


(1 cos'* 


d(p 

'dyP 


Hence the condition of a niininuini length between two fixed 
points, is expressed by this equation, viz. 

d <P 

(1+6*2) ~ 
d-p 


and, consequently, 

(l+.»)COSVV. 

V = 

a being a quantity which is constant in the whole length of 
the geodetical line. 

Let ds' be wdiat ds becomes when x and j/ only vary, aiul 
remains constant; then, 

r//= \/ 1 + e\ cos tj/. dp : 
and, because ds=Vd\J/y we get, by substitution, 

cos ypds' 


But ds' is perpendicular to the meridian on the .surface of 
the spheroid, and ds cuts the same meridian in (he azimuth 
angle jx'; wherefore ds = ds sin jx'. Consequently, 


Cos sin |x' = 



This equation expresses a distinguishing property of the 
lines of shortest distance upon tlie surface of a spheroid. The 
product of the cosine of the latitude and the sine of the azi- 
muth remains constantly the same through the whole lengtli 
of every such line. In the sphere, which is the extreme case 

wdien 
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when e is evmiesceiit, the criterion belongs to the great cir- 
cles, wliich are therefore the lines of shortest distance. In 
the other extreme case, when the spheroid flattens into a plane, 
the cosine of the latitude is the rectilinear distance from the 
pole, and the criterion belongs to any straight line drawn in 
the plane. 

As the last equation is general for all points of the geodeti- 
cal line, it will be true when applied to the initial point of tlic 
measurement ; and thus we get 

Cos A sin • 

Consequently, 

^/ 1 +6^. cos ^ 

Cos A sin a, = 

^ V 

I'Voin this ecjiiation we obtain 

y cos X i>in fc d 4 ' ^ . 

^ \/} j 7^ ^ e-* 

and again, by substituting this value, we get 
^ d 4' COS 4 > VI 

y^cosi cos-^ X sLll‘ /t* 

It will now be proper to introduce two new quantities, 4 ' 
and ,s', coiiiiecLcd with ^ and 6 by these ecjuations, viz. 


d<p' = d^ X 


^ V I bill^ 4 ^ 


(A) 


And wlu'ii these new quantities are substituted, the Ibregoing 
e(j nations will become 


d4>'=. 


c<)s A COS /u. d 4 

cos 4^ \/ cos2 4' — coh^ X sin- fit, ’ 


(») 


u A = / , , ^ , 

V tos- 4— CO-*- Xsin^ ju. 

Ill these last equations there are now no traces of the 
spheroid. They express the relations of the parts of a sphe- 
rical triangle; the sides being 5 ', 90° — A, 90°— vj/; and 4 % fjL\ 
are the angles ojiposite to 5 ' and 90° — 4;. The third angle of 
the triangle is jw,', or the azimuth at the end of the geodetical 
line ; and it is determined by the ecjuation 

Cos 4/ sin jx'= cos A sin /a. 

The equations (A) diow in what mamiei\the quantities 
and .V, which belong to the spheroid, depend upon the like 
quantities 4 ' and d on the surface of the sphere. 


In 
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In the spherical triangle two parts only are known, namely, 
the side 90° — X, and the angle /ju : but it is easy to find the side 
5' from the length of 5, which is known by actual measure- 
ment. Since is a very small fraction, we may, in the for- 
mula 



sin^ yp ’ 


neglect the variation of the latitude, and suppose \l/ = X; then 

s 

^ - fs * sm-* K 9 


which is an approximation sufficiently near. To obtain an- 
other approximation, put cos = cos X in the equations (B), 
then 


d s' = 


d 

COS fA 


\{/ = X 4- cos IX X s' = X -f cos fX X s. 

Wherefore, at the middle point of the geodetical line, we have 


and if we suppose that, in the foregoing formula, \J/ does not 
vary from the mean value, we shall get 




1 sin 


' A-f- 


2 


’Fhis last \alue is now more than sufficient for any practical 
purpose. 

Having found .s', the other parts of the spherical triangle 
that remain unknown, are to be coin})uted by the rules ol 
spherical trigonometry. By this means we obtain, 

Sill yp = sin (A-l-§x)= sin X cos 6' -f cos X cos /x sin s ' ; 


Sin fx' 


cos A sin fit 
cos i,a-)-3 ’ 


by which formuhe, the difference of latitude ^X, and the azi- 
muth fx'y will be found. 

And, again, we have further. 


Sin (p' = 


bin fs , sin 
cos ^A 3 a) ’ 


and, being found, it is manifest from what has already been 
said that we shall obtain or the true difference of longi- 
tude in the spheroid, by the formula 


(p= p' X 


l+i--- - 


In practice it will be most convenient to reduce the expres- 
sions 
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sions of b'A, /4— jtt', and <p\ into series containing the ix)wers 
of 

In two particular cases the general formulae become more 
simple. 

First, when the geodetical line is perpendicular to the meri- 
dian, the spherical triangle becomes right-angled, which ren- 
ders the computation less complicated. 

Secondly, when the geodetical line is upon the meridian, 
the angles of azimuth and the difference of longitude are 
evanescent; the dillerence of latitude is equal to s; and the 
problem is reduced to find s' for a given value of from this 
equation, viz. 

ds^dd sin' d ) ; 

wliicli, in almost every case, is sufficiently solved by the 
formula, 

/ _ ^ 

1 sill‘d (X 4^5 a) 

July 10, JamF.S IvoilV. 


Postsc ript. — In the First Part of the Philosophical Trans- 
actions for 182t, just published, there is a short paper by 
Dr. Young, coniaining a ride for the astronomical lefraction. 
It is no more than a jiarticular case of my general formula. 

If vvt* write j/ for and z for , in the expressions at p. 422 

of the last Number of this Journal, we shall obtain 

w-j- I 

jy = (f 


With res])ect to these equations, it may be added, as al- 
ready remarked at p. 450 Phil. Trans, for 1823, that when 
m is less than 4, / is negative; the total height of the atmo- 
sphere is less than 25 miles; and the rate of the gradation of 
heat, althougli it agrees with nature at the earth’s surface, in- 
creases in ascending. For these reasons I have excluded all 
these cases in seeking the value of the exponent m, that will 
best represent tlie real atniosplicre of the earth ; or, as Dr. 
Young terms it, I have rejected them as inadmissible. 

Now put 7«=:2; then 



which is Dr. Young’s assumption. 


Ill 
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111 Dr. Young’s pn|K*r, no reason is given why the refrac- 
tions should be more t*xact when they arc computed by the 
assuin})lioii adojited tlian by any otlier. We may observe 
liere, by the by, that this mode of’ proceeiling is at present not 
uncommon in physical inquiries where the mathematics are 
concerned ; the real difficulties being often got rid of, by a 
])hrasc, or by some analogy, or by sliding in a formula to 
serve as the basis of a calculation. In the present instance 
we are referred to something tliat is said to be demonstrated 
in the Join*nal of the Iloyal Institution. I’liis jirobabJy al- 
ludes to the passage at j). 148 of No. 31 , to which 1 liave al- 
ready adverted in this Journal for A})ril last. The reader 
w ill find that notlnng is proved ; and that tlie w^hole ariioimts 
to the a}iplying of the same assumption, viz. m = % to another 
of my general formula', as indeed is very plainly implied in 
the words of the passage. 

Dr. Young concludes his paper with giving a finite formula 
of four terms, similar to that in the Nautical Almanac, by 
which, he says, niy table may be computed with great accu- 
racy. Now this very fairly concedes (*very thing I have at 
any time said of the formula, and the method for the refrac- 
tions in the Nautical Almanac. I have saiil that the method 
does not emanate from any exact theory; that the formula is 
empirical, and of no use till a table be produced, by means 
of which the projjer values are to be assigned to tlie indetermi- 
nate coefficients. The formula will thus represent, to a cer- 
tain degree of exactness, the French table, or that of M. Bes- 
sel, or that of Dr. Bradley, or mine. But as it will represent 
any table whatever, good or bad, it can be an authority for 
none. The real foundation of the tabic in N. A. is the man- 
ner ill which the coefficients of the formula have been ob- 
tained ; and not a word ha.>) escaped tliat can throw light 
upon this point in all the discussions that have been sent foi lh 
to tlie public quarterly in tlie .Journal of the Royal Institution. 
It apjiears that the table has been so constructed as to agree, 
partly with M. Bessel’s table, partly with that of the hYencli 
astronomers, and partly to fall between the tw'o. In this man- 
ner we can exactly appreciate the table; whereas it is en- 
veloped in mystery and obscurity when we regard it as a crea- 
tion of the formula. 

July 10, J. I. 
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VI. Analyses of a Series of Papct's on the Structure^ Distribu^ 
tion, and Functions of the Nerves ; by Charles Bell, Fsq,i 
which have appeared in some late Volumes of the Philosophical 
Transactions. 

propose, in the present article and continuations of it, 
** to present our readers witli analyses of a valuable series 
of papers on the nerves, by Mr. C. Bell, which have appeared 
in the Philosophical Transactions from 1821 to 1823; and 
shall probably conclude them with some remarks on certain 
parts of liis system. 

1. On the Ncr'vrs; giving an Account of some F^xperiments on 
their Structure and Functions^ which lead to a new Arrange- 
ment of the System. — Phil. Trans. 1821, p. 398-422. 

The author’s inquiry in the present paper is limited to the 
nerves of respiration^ and in his conception of this matter they 
ibrin a system of great extent, since they comprehend all the 
nc) ves which serve to combine the muscles employed hi the act of 
breathing and speaking. 

Now the number ol’ muscles concerned in resj)iration is 
unquestionably great; as all those which are in any way con- 
nected with or employed in the act of breathing, or in tlie 
common actions of coughing, sneezing, speaking and singing, 
are regarded by the author as muscles of respiration. The 
associatioji of these muscles is eflected by certain nervous 
chords which combine them in the performance of the above- 
named actions, and which he calls respiratory nerves. To 
illustrate the ‘^ense in wliich this latter term is intended to be 
(unployed, the following case serves extremely well: “When 
a post-horse has run its stage, and the circulation is hurried 
and the respiration excited, what is his condition ? Does he 
breathe with his ribs only; with the muscles which jaise and 
depress tlie chest ? No. 'J'he flanks are in violent action ; the 
neck as well as the chest is in powerful excitement; the 
nostrils as well as the throat keep time with the motion of the 
chest. So if a man be excited by exercise or passion, or by 
whatever accelerates the pulse, the respiratory action is ex- 
tended and increased, and, instead of the gentle and scarcely 
perceptible motion of the chest, as in common breathing, the 
shoulders arc raised at each inspiration, the muscles of the 
throat and neck are violently drawn, and the li})s and nostrils 
move in time with the general action; and if he does not 
breathe through the mouth, the nostrils expand, and fall in 
time with the rising and falling of the chest ; and that appa- 
ratus of cartilages and muscles of the nose (which are as cu- 
rious as the mechanism of the chest, and which are for ex- 
Vol. 64. No. 315. July 1824. F pending 
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pandiiig these air-lubes) are as regularly in action as the leva- 
tor and deju-essor muscles of the ribs.” It is very evident 
that, when an animal is in sucli a state, many muscles are com- 
bined in the act of respiration, which are seated apart from 
each other, and are otherwise capable of performing distinct 
offices : it is therefore the object of this })aper to show what 
nerves they are which eilect this combination, and are conse- 
quently to be known as respiratory nerves; but before these 
can allow of being enumerated, it is necessary to observe, 

1st, Thai the nerves of the animal frame are complex^ in 
pn'oportion to the variety of funetions xdiieh the parts have to 
maintain. 

For, on minutely and carefully examining the nerves of the 
human body and comparing them with those of other animals, 
a very singular coincidence is observed between the number 
of organs, the compound nature of their functions, and the 
number of nerves which are transmitted to them. No organ 
which possesses only one property or endowment, lias more 
than one nerve, however exquisite the sense or action may be; 
but if two nerves, coming from dilTerent sources, are directed 
to one part, this is the sign of a double function performed by 
it. If a part, or organ, have many distinct nerves, we may 
be certain that, instead of having a mere accumulation of 
nervous power, it possesses distinct powers, or enters into dif- 
ferent combinations, in proportion to the number of its nerves. 
The knowledge of this circumstance gives new interest to the 
investigation of this part of anatomy. 

Thus, in reviewing the comparative anatomy of the nerves 
of the mouth, we find that in the creatures which do not 
breathe, the mouth having one function only to perforin, one 
nerve is sufficient. It is the same with the face, the nostrils, 
and the throat, of those animals where no complexity of re- 
lations or of organization exists, there being no variety of 
nerves in such a case. But in dissecting the parts composing 
the tongue, throat, and palate, of the human subject, five dif- 
ferent trunks of nerves may be found corresponding with the 
multiplied offices of the mouth in man, such as respiration, 
manducation, speech, taste and feeling. Surely the same 
nerve cannot serve for the action of gnawing and feeding in 
the lower animals of simple structure, and also for the govern- 
ance of those complicated operations which interpret wants 
and sentiments in man. 

2dly, That the nerves of all creatures may be divided into two 
paris or systems y the one simple and uniform^ the other complex 
and irregular in proportion to the complexify of organizatioiu 

The principle which is to guide us towards a knowledge of 

these 
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these two cli:>tiiict classes is obtained, in spite of the difficulties 
which present themselves on minutely displaying the nerves of 
the face, mouth, throat, and other })arts of the human subject, 
by ascertaining what parts oft In* organization pf an animal are 
necessary to Jile and motion ; anil what organs ai e sii])eradded 
as the animal advances in the scale of existence, as necessary 
to higher and moi e corn))lex enjoyiiients and actions. Where 
an animal is endowed with inere sensation and locomotion, 
without a central organ oi* circulation, and with no organ 
of respiration but wdiat is generally diffused over the w hole 
frame, the ner\es are extremely simple, consisting only of two 
chords running in the length of the body, with branches going 
off laterally to the several divisions of the frame. There is no 
intricacy to be seen, nor can a double supply of nerves be ob- 
served ; but each j)ortion of the frame has an equal su})pl 3 ' : 
and the central line of connexion is sufficient to combine 
the actions of the muscles, and to give them the concatena- 
tion necessary to locoinetion. This system is designated by 
Mr. }5ell, the original and s^inmetrical system, whicli, he says, 
exists as w(*ll in the human Ix'dy as in the leech or worm, 
but is obser\ed by those additional or suj)eradded nerves 
which belong to those organs which, ti’acing the orders of 
animals u|)wards, are observed gradually to accumulate until 
we arrive at the cojn})Jication of the human frame. I'hese 
additional or superadded ner\es, however, do not destroy the 
original s\st(*m ; i’or wiien w'e separate certain nerves, it is j)re- 
senled even in the Jiuman boih. 

This original and symmetrical s^sicm is constituted of tlie 
nerves of the spine, the tenlli or sub-occipital nerve, and the 
fifth jiair of the hc'ad or trigeminus of Willis: all which j)ic- 
sent a striking agreement with each other with respect to 
origin, modes ol distribution, an'd funclion; in that they all 
have double origins, and ganglia on one of their roots; they 
go out laterally to certain tlivisions of the body; they do not 
interfere to unite the divisions of the frame; they are all mus- 
cular nerves ordering the voluntary motioJis of the frame ; 
they are all exijiiisitely sensible, and the source of the com- 
mon sensibility of the surfaces of the body; they j^ervade every 
part, and yet are symmetrical and simple as tlie nerves of the 
lower animals. 

Exposing the nerves of ihis class in a living animal, they 
exhibit the highest degree of sensibility, and allow' of being 
distinguished 1‘roiii the nerves oi’ the oilier class, by the com- 
parative want of sensibility of the latter. "I'lic di\lsion oi a 
nerve of this original class is followed b\ a lo^s of sensibility 
to the skin and common sul^stance; wherea'^ the se parts are 
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in no measure deprived of it when a nerve not of this class is 
divided. 

The nerves of the irregular and complex system, in contra- 
distinction to those of the original and symmetrical one, do 
not arise by double roots, nor have they arjy ganglia on their 
origins ; they come off fi*om the medulla obJoivj^ata and the 
upper part of tlie s})inal marrow; and from this origin they 
diverge to those several remote parts of the frame which are 
combinetl in the motion of respiration. These are the nerves 
which give the appearance of coniiision to the dissection, be- 
cause they cross the others, and go to parts already plentifully 
supplied from the other system. 

The author enumerates the following as respiratory nerves, 
according to their functions : 

1. The par vap^um^ or the eighth pair t>r Willis, takes its 
course to the larynx, lungs, heart, and stomach, and associates 
them together; they being at the same time su})plied with 
nerves from other sources. 

2. The portio dura of the seventh or respiralory nerve of 
the face. By the division of this nerve the face is de{)rived 
of its consent with the lungs, and of all expression of emotion. 

3. The spinal accessory^ or superior respiralory 7ierve of ike 
ti'unh* In its course it supplies the muscles of tlie neck and 
shoulder, which arc already profusely supplied by the regular 
system of nerves. When it is divided, those muscles wliich 
were in action as re.-.j^iratory muscles cease their co-o))eration, 
but remain capable of voluntary actions. 

4-. The phrenic^ nx diaphrap^matic^ or great iuLey'ual respira- 
tory nerve. This is the only one of* the system which has 
been known as a respiratory nerve. 

5. The external respiratory neive, connected with and re- 
sembling the former as to oi'igin; it passes tlirough the axilla 
and goes to the muscles on the outside of the ribs, wliich are 
supplied w'ith nerves from the other system coming out be- 
twixt the ribs as well. This nerve has been entirely over- 
looked. 

These four last-mentioned nerves govern the muscles of the 
face, neck, shoulders, and chest, in the actions of excited re- 
spiration, and are absolutely necessary to speech and expres- 
sion. Under the same class, moreover, must be ranked the 
nerves which go to the tongue, throat, and windpipe, these be- 
ing no less essential to complete the act of respiration ; as the 
glosso-pharyngeal, the lingual, or ninth of Willis, and the 
branches of the par vaguin to the superior and inferior larynx. 

With the view to give a more detailed illustration of the 
iicrvcs being divisible or distinguishable into twodistinc! classes, 

Mr. 
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Mr. Bell confines himself more immediately to the nerves of 
the face; for the human countenance performs many functions, 
and in it are combined the organs of mastication, of breathing, 
of natural voice and speech, and of expression. The nerves 
upon which these functions are dependent arc here distinct, 
and run a})art from each other, until they meet at their ex- 
tremities: they moreover take different courses througli the 
bones of the head, and therefore render the results of any ex- 
periments which may be made upon them more certain and 
determinate. 

The nerves of the face are the trigeminus or the fifth of 
IVillis., and the portio dura of the seventh, which in this paper 
is called the rcspii'arory verve of the face. 

The existence of the former is constant in all animals which 
Imve a stomach with palpi or tentacula to embrace their food. 
If a feeler of anj^ kind, having no connexion with respiration, 
j)rojects from the head of an animal, as in the instance of the 
antenna of the lobster, it })ossesses sensibility by being sup- 
plied with a branch from this nerve : whereas, should it be 
connected with respiration at the same time, as is the case 
with the hollow trunk of the elephant, two nerves are readily 
found, both of great size ; the one a continuation of the superior 
maxillary braiu'h of the fifth; the other derived from the re- 
spiratcu-y or seventh. This nerve is subservient to the same 
functions in the highest or most complex animals as in the 
lowest or most simjile; bein^the nerve of taste, of the muscles 
of the face and jaws, and ot common sensibility; its branches 
being distributed minutely to these organs and profusely to 
the muscles which move the lips on the teeth. 

The portio dura only exists where there is some consent 
established between the face and the respiratory organs. In 
fishes there is, strictly speaking, no d?^/YZof the seventh, 

the nerve resembling it being a branch of the par vagum^ 
which, instead of being distributed forward to the face, passes 
backwards to the muscles of the gills. In the human subject 
this nerve has a very extensive distribution, penetrating to all 
the muscles of the face, which are also supplied with the 
branches of the fifth pair, and to the skin in company with 
the minute vessels of the cheek ; besides sending numerous 
branches to the superficial muscles of the throat and neck, 
which are connected w ith branches of the spinal and respiratory 
nerves. These two sets of nerves, moreover, of the face, differ 
from each other as to texture ; the respiratory being found to 
correspond with the structure of the par vaguni, the filaments 
of which are close, and like a minute plexus ; whereas those oi’ 
the fifth are large and round, and with less intricacy in their 

texture. 
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texture. And it is worthy of consideration, that every one of 
its branches is joined by divisions of the fifth, as if it was not 
alone sufficient to supply any individual part with nervous 
power. 

A question therefore very naturally arises, Whether these 
nerves do not perform different offices ? and, from the assist- 
ance afforded by the knowledge of the human structure and 
of comparative anatomy, the autlior is prepared to decide the 
matter by experiment. The ass and the dog were the two 
animals chiefly selected for this purpose. The division of the 
portio dura ol one side during excited or extraordinary re- 
spiration, is instantly followed by a loss of motion of the nostril 
of the same side, whilst that of the other continues s\nchro- 
nous, or in unison, witli the risings and fallings ol’ the cliest. 
The animal gives no sign of})ain,nor struggles when this nerv>e 
is cut across. The power of inandiication continues without 
the slightest imjiedinicnt. The side of the face in which the di- 
vision has been made, remains at rest and placid during the' 
highest excitement of the other parts of the respiratory or- 
gans. Even in the last dying efforts of the res))iratory mus- 
cles for the drawing in of breath, when th(‘ muscles ol‘ the 
mouth, nostrils, and eve-lids, are in a violent state of spasm, 
this remains unmoved. A man had the trunk of the respira- 
tory nerv^e of the lace injured by a su})])in*ation, which took 
place anterior to the ear, and through which it passed in its 
course to the face. It was obserM‘(l, that in smiling and 
laughing, his mouth was diawn in a n markable manner to 
the oj)j)osite side. The attempt to wliisilt* was attended with 
a ludicrous distortion of the lips; when he took snufl’ and 
sneezed, the side where the su})])nralion had afleeted the 
nerve remained })lacid, while the op})osite side exhibited the 
usual distortion. On cutting the respiratory nerve t>n one side 
of the face of a monkey, the very peculiar activity of his fea- 
tures on that ‘•icle ceased altogether. 'Ehe timid motions of 
his eye-lids and eye-brows w'ei*e lost, and he could not wink 
on that side; and his lips were drawui to the otlur side, like a 
paralytic drunkard, whenever he showed liis teeth in rage. 

Mr. Bell cut a tumour from before the ear of a coachman ; 
a branch of the nerve which goes to the angle of the mouth 
was divided. 8(jme lime after he returned to thank Mr. B. 
for ridding him of a Ibrmidable disease, but coinjdained that 
he could not whistle to his horses. 

It would appear from hence, iliat the association of the 
muscles of the fiice with the act of breathing is effected through 
the operation of this nerve. 

Exposing and touching the superior niaxillary branch of 

the 
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the fifth nerve gives acute pain ; but its division causes no 
change in the motion of the nostril, the cartilages continuing 
to expand regularly in the act of respiration ; but the side of 
the lip may be observed to hang low and to be dragged to the 
other side ; and if the nerve of tlie opposite side be divided 
also, the loss of motion of the lips in eating is very obvious. 
The division of a branch of the fifth which goes to tlie fore- 
head in a man, did not cause paralysis of the superciliary mus- 
cles; but an abscess and ulcer seated anterior to the ear of 
another individual, affected the superior branch of the respi- 
ratory nerve ; the eye-brow fell low, and did not follow the 
other when the features were animated by discourse or emo- 
tion. The infra-orbital branch of the fifth, on the left side, was 
cut across, and the portio dura or respiratory nerve on the 
right side of the same animal also; sensibility to pain re- 
mained on this side, while that of the left was completely de- 
stroyed. The diiference of suffering moreover was most 
marked at the time of their being divided; the dinsion of the 
fifth was accompanied with signs of acute pain, that of the 
seventh or respiratory with none at all. When carbonate of 
ammonia was applied to the nostrils of the ass whose respi- 
ratory nerve had been cut, the opposite side of the nose and 
face was curled up with the peculiar expression of sneezing, 
whilst the side on which the nerve was divided remained tjuite 
relaxed, although the branches of the fifth })air and the sym- 
pathetic were entire. The same experiment on a dog under 
similar circumstances caused the action of siaeezing on the 
sound side only. 

From these facts and experiments it may be concluded, that 
the nerves of the face are divisible, as to their functions, into 
two distinct sets or classes ; and that it is the office of the portio 
dura or respiratory class, to associate the actions of the mus- 
cles of the face with those of the other organs of respiration ; 
seeing that these muscles serve to actuate and expand the 
passages to the lungs, and to controul the motions of the lips, 
the nostrils, and velum palati, simultaneously with the respi- 
ration of the lungs. It can also be proved that the throaty 
neck, shoulders, and chest, have nerves similar to the portio 
dura both in structure and in function, which serve to unite all 
the extended apparatus of breathing and speaking. The ac- 
tion of smiling seems also to be owing to the influence of this 
nerve ; for although it has been presumed that this act is pe- 
culiar to the human countenance, yet there is a great simi- 
larity, if not identity of expression presented sometimes in the 
face of the dog when he turns out the edge of his lips, leaps, 
and twists his body and wags his tail as he is fawning on his 

master ; 
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master ; but dividing the respiratory nerve of one side, the ex- 
pression, which consisted in that peculiar turn of the lip, could 
only be observed on the other. Another conclusion to be 
drawn from the experiments above detailed, is that the portio 
dura^ besides being a nerve of respiration, is also a grand nerve 
of expression, not only in man, but in brutes also ; which is 
confirmed by the circumstance of the disappearance of that 
excitement seen in a doer’s head, his eyes, and ears, when 
fighting, on the division oi this nerve. 

There is moreover a peculiar distinction observable between 
these two sets of nerves of the face in regard to their origins, 
the fifth pair receiving roots, &c. from the medullary process 
of the cerebrum and of the cerebellum. A ganglion is formed 
upon it near its origin, though some of its filaments pass on 
without entering into the ganglion. The respiratory nerve, 
on the other hand, arises from the superior and lateral part of 
the medulla oblongata^ close to the nodus cer'ebri^ and exactly 
where the crus ccrebelli joins the medidla oblongata j and, what 
is worthy of notice, the other respiratory nerves, which form 
so distinguished a part of the nervous system, arise in a line 
with the roots of this. 

The striking difference presented by these two sets of nerves 
in regard to sensibility would imply the necessity of ranking 
them under two distinct heads, if not the idea of their per- 
forming dissimilar functions; for the cutting of the fifth nerve 
gave pain in a degree corresponding with our notions of the 
sensibility of nerves; but in cutting the portio dnra^ it was 
not evident thtft the animal suffered pain at all. 

Having brought this investigation to a conclusion, some 
perhaps, fatigued by its details, may ask to what does this dis- 
cussion lead? 

“ Were we to inquire no further, and to rest content with 
the inference, that the two sets of nerves distributed to the 
face have distinct functions ; even this must prove useful both 
to the surgeon and physician. To the surgeon it must be 
useful in performing operations on the face, as well as in ob- 
serving the symptoms of disease : but especially to the physi- 
cian must these facts be important ; he will be better able to 
distinguish between that paralysis which proceeds from the 
brain, and that partial affection of the muscles of the face, 
when, from a less alarming cause, they have lost the controul^ 
ing influence of the respiratory nerve. 

Cases of this partial paralysis must be familiar to every 
medical observer. It is very frequent for young people to 
have what is vulgarly called a blight ; by which is meant, a 
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slight palsy of the muscles on one side of the face, and which 
the physician knows is not formidable. Inflammations of glands 
seated behind the angle of the jaw will sometimes produce 
this. All such afleclions of the respiratory nerve will now be 
more easily detected; the patient has a command over the 
muscles of tlie face, he cun close the lips, and the features 
are duly balanced ; but the slightest smile is immediately at- 
tended with distortion, and in laughing and crying the para- 
lysis becomes quite distinct. 

“ The knowledge of the sources of expression teaches us 
to be more minute observers. The autlior had lately to watch 
the breathing of an inlUnt which had been several times re- 
stored I’roni a stace of insensibility. At length the general 
powers i'ell low without any returning fit; inscnsibilitj^ and 
loss of inolion stole o\er the frame; all but the actions cx** 
cited by the respiratory nerves ceased; then each act of re- 
spiralioJi was attended with a twitching of the muscles ot' the 
a/a ? 2 a\iy and of tliat luuscle of tlie cheek which makes the 
rliniple in smiling. It w’as then evident that the child could 
not lecover; that all but the system of respiiatory nerves had 
lost tlieir powers ; that the features, as far as they were subject 
to the influence of the other nerves, liad fallen. 

"" There are conditions of tJie lungs, when the patient is in 
great danger, and yet the inflammation is not marked by the 
usual signs of jiain and difficult motions of the chest. We 
shall see nothing but the twitching of those muscles of the 
face, whicli are animated by the respiratory nerve. We see 
a certain unusual dilatation of the nostrils, and a constrained 
inotif)n of the lips, which with the change of \oicc in just suf- 
ficient t(j give alarm, and indicate the patient’s condition. 
Tliis is a state of the lungs very often })roduced after severe 
accidents, as guu-shol wanmds, and after great surgical opera^ 
Jions. 

These circumstances are stated to prove that the subject 
of exj:)ressiou is not foreign to medical studies ; and certainly, 
by attention to the action of the muscles of the face, we shall 
find the views rlrawn here from the anatomy, further coun- 
tenanced. We learn that smiling is an affection of the nerve of 
respiration on the muscles of the face, and that when laughter 
shakes the sides, it is only an extended and more convulsive 
action of the muscles produced by the same class of nerves. 
When to the paleness and coldness and inanimation of grief, 
there is added the convulsive sob and the catching of the throat, 
and the twitching of the lips and nostrils, we discover the same 
class of nerves to be affected, which, in crying, are only more 
obviously in operation, producing more violent contractions. 
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‘‘ In all the intermediate emotions between these extremes, 
the varieties of expression in the face are produced by the op- 
position of the two pow-ers affecting the same muscles ; the 
one is a voluntary power, by which we restrain the features 
and conceal emotion ; the other is an involuntary power, which 
cannot be always conlrouled, but which will sometimes have 
sway and mingle its influence.” 

be continued.] 


VII. Same Obsci imtitms on the Mi<^iation of Buds. Bif tJu 
late Edwaud Jcnni.r, M.D. F.B.S. , with an Inti oducioi ij 
Leltei to Sir Hi \ipiir\ Da\y, Bari, Pies, H.S.^ hif ttu 
Jiex\ Cb C. JlNNIR.’^ 

Sir, 

T'l' had long been the intention of my late rt\eiv(l uncle, 
^ Dr. Jenner, to lay the accompanying Observations on the 
Migration of Bird^ before the Royal Society, well from in- 
clination, as to redeem a pledge lie had given sc>me }(.ai^ ago 
to that learned body ; Iml which he was unable to accomplish, 
in consequence of his extensi\e c(^rrespond(‘nte with almost 
ever^^ jiart of the globe on the interesting subject of Vaccina- 
tion, which occupied nearly the whole of the time his more* 
immediate professional avocations would allow liini to bestow 
on other objects. 

It was my peculiar happiness to accompany Dr. Jenner in 
most of his investigations of the plurnoinena of migration : and 
the paper I have now the honour of prose nting, was left m my 
hands at the time of his decease. 

Had it pleased Providence to have spared him a little longer, 
he might probably have corrected some inaccuracie s in the 
style and order of his paper, that may now perlia])s appear 
conspicuenis to the reader, but which 1 ditl not conceiie my- 
self justified in attempting. 

I have the honour to be, Sir, 

Your most obedient humble servant. 
Stone, near Berkeley, May 21), 18i?.*k (^x. (7, Jlnni:r. 

7b Sir Humphry Bavp, Hart. 

President cf the Royal Soentdj/. 


I. 

It is not my intention, in tlie following page®, to give a ge- 
neral history of the migration of birds. The order in which 

* From the Philosophical Transaction «i for 1824, Part I. 
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they appear and disappear, their respective habits, and many 
otlicr observations, have been given with considerable accu- 
lacy by several naturalists who have paid attention to this 
very curious subject. It is with a view of representing some 
lacts, hitherto unnoticed, chif*fly with respect to the caube^ which 
excites the bird, at certain seasons of tlie year, to quit one 
country lor another, tliat I c©inmiinicate the following pages 
to lliis learned body. 

But before 1 proceed to state my observations on this head, 
it may be necessary to adduce some arguments first, in sup- 
port of the reality of migration, the lact itself not being gene- 
rally admitted ; and secondly, against the hypothesis ot a state 
(if torpor, or what has been called the hibernating system. 

In the first jilace, the ability of birds to take immensely long 
flights is ]')ro\ed by the observatums of almost every person 
conversant wdth the seas. To the many instances already re- 
cordt'd, I shall add the following : 

M\ late ne})hew, Lieutenant .haincr, on his ])assage to New- 
foundland, saw on the 20th of May the hobby hawk. It came 
on board, and was secured. The da^ follow ing a swallow came 
on board. At this time the ship was steering a course direct 
for that island, and was not within thedislante of an hundred 
h\agin‘s of an} land. Ilis brother, the Reverend G. C. Jenner, 
111 crossing (1 h‘ Atlantic, observed an owl (of what sjiecies he 
could not ])reciselv act*rtain, but he believes it to b(‘ the com- 
mon brown owl) gliding over tlie ocean v\ith as much apparent 
ease as if il had been sec king lor a mouse among its native 
fields^ Wild geese havt‘ fic(|uentiy bc^en shot in Newfound- 
land, whose Clops were })lentifiilly stored with niai/e or In- 
diiin com ; consecpiently, these birds must have taken a pretty 
bold flight ill a short space of lime, as no corn ot this kind is 
(ulti\ated within a vast distance of that island. These how- 
ever I do not consider as migrations of any further conse- 
(jneiiee, than just to show the powers of the wing. 

My ingenious friend and neighbour, the late Reverend Na- 
thaniel Thornbury, who had c^ccasionally visited Holland, in- 
formed me that the pigeons about the Hague make a daily 
marauding excursion, at certain seasons, to the opposite shore 
of Norfolk, to feed on vetches, a distance of forty leagues. 

.♦ Mr. Jenner informs me, that in subsequent voyages he has taken, in 
the Atlantic, several hundred miles from land, the nuthatch, hoopoe, and 
biiipe ; and has often seen small birds of the linnet kind. Of the latter, a 
lar^e flock came on board, perched on the rif^giiig, appeared ^ery lively, 
and after adjusting their piumage, and chirping in concert for a few mi- 
nutes, took their flight in u direction for the Azores. 

G 2 Now, 
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Now, may not tliis be almost considered as daring a flight as 
that f»f ihc bird which crosses tlie Atlantic ? For it is not at 
all probable that the sliores of this country can be visible to 
the flock when they set out. 

Again : Is there Jiot something as extraordinary in tlie ]:)i- 
geon, which can in a few hours find out its home, though 
taken away in a box and totally’ excluded from the light, to 
the distance of t\\ o hundred miles, as in that bird which quits 
one shore to seek another, whatever may be the extent of in- 
tervening seas? Hie fact seems to lie, that we, the little lords 
of the crratioiu are too prone to measurt' the sentient jirinciple 
in animals by the scale of our own ideas, and thus, unw illingly, 
allow them to ])osscss faculties which may surpass our own, 
though peculiarly ajijiropriate to their res])eclive natures ; but 
a little reflection must compel us to conless, that they are en- 
dow'ed v^i^h discriminating powers totally unknown to, and 
lor ever unattainable by man. I have no olijectioii to admit 
the possibility that birds may be overtaken by the cold of 
winter, and thus l)(‘ thrown into the situation of oilier animals 
w’hich remain toipid at that season; though 1 must own I 
never witnessed the fact, nor could I ever obtain (widc^nee on 
the subject that was to me satisfactory: but as it has been 
often asserted, may I be allow^'d to suppose, that ^oine decep- 
tion might have been practist'd with the design of* misleading 
those to whom it might secan to have ajipeared obvious ? For 
far be it from me lo insimuite that the subject has been Avil- 
fully misrepresented by those naturalists who have' stated it 
as a fact. Yet how careful should we be in the investigation 
of all subjects in natural history whicfi may captivate by their 
apparent novelty ! 

If birds crept into lioles and crevlees to hibernate, w ould 
they not, like quadrupeds, creep out again in a languid state, 
th(‘ir fat all absorbed, and their bodies emaciated? We see 
this fact exemplified in the hedge-hog, one of the most re- 
markfible of our hibernatiitg animals, whicli retires lo its hut 
at the approach of winter, with vast stores of flit placed in 
every situation where nature could find room lor it. I'his fat 
is its only source of nutrition for the winter, wdiich, by the 
time the sun rouses it to fresh life and activity, is exhausted, 
and the animal comes forth thin and emaciated. But the case 
with birds is extremely different. If, on the first day of its 
appearance, a martin, a swift, or a redstart be examined, it 
will be found as plump and fleshy as at any season during its 
sta}^; it appears also as strong on the wing, and as full of ac- 
tivity at that period as at any other during its abode with us. 

How' 



63 


Ur. Jeniier o?i the Migration of Bit ds. 

How tlic cuckoo, that disappears at so early and so hot a sea- 
son as the first week in July, can become torpid, is beyond the 
power of conception. 

I'he apparent incapability of the landrail to perforin the 
task of inionition, has often been so strongly adduced as a 
))rosuinpti\e aif^ument in favour of the hibernalino- system, 
that those ^\ho do not admit that of migration, were it to re- 
main unnoticed, might urge it as an objection. It must be ad- 
mitted, tliata superficial examination of the habits of this bird 
tends to i’avour the supposition of its inca})aeity for so great an 
exploit, as it often rises from the ground like an half-animated 
him}), and secMiis with difficulty to take a flight of a hundi ed 
yards; but let remark its powers when seriously alarmed. 
Should it be forced upon the wing by any extraordinary cause, 
by the })ursuit of a hawk, for exam]^le, the \elocity of its 
flight, and the rajiidity of its e\olutions to a\oid the common 
enemy of its l ace, will at once appear. This is no \er\ rare 
t'xlnbition. Necessity here, as in migration, becomes the pa- 
rent of* exertion, which, when thus tailed fortli, cannot be 
shown in a much greater dt'grt'o by any of the leathered tribe. 
J'he moor-hen (whicli winters with us) gives another instance 
of what a biixl, which a})])ears so much to want activity in its 
ordmar\ flights, is capable of performing when exertion is ac- 
luall\ refjiiiri'd. When pursued by ahaw k, and self-preser\ ation 
calls u]) all its jiowers, it mav be s(*en to rush nj) into the air 
with ama/ing \elocity, almost as high as the (‘\e cmji I’each, 
then darting down with an e(jual pace, it often, by sucli ra})id 
maiuruv rt‘s, csca}ies tlie destructi\e talons of its swift pursuer. 

It is a lemarkable hict that the swallow tribe, and probably 
man\ other birds w Inch absent themselves at staled })eriods, 
should retinn annually to the same spot to build their nests. 
The swift, which for nine months has some distant region to 
roam in, was seh*cted for the purpose of an ex])erimc*nt to as- 
certain tliis with precision. At a farm-house in this neigh- 
bourhood 1 ju'fccured several swifts, and b}^ taking oil* two 
claws from the foot of twelve, I fixed upon them an indelible 
mark. Tlie year following their nesting jilaces were exa- 
mined in an evening w lien they had retired to roost, and there 
I found several of the marked birds. The second and third 
year a similar search was made, and did not fail to produce 
some of those which were marked. I now ceased to make an 
annual search ; but at the expiration of seven years, a cat was 
seen to bring a bird into the farmer’s kitchen, and this also 
proved to be one of those marked for the experiment. 

That tfie bird, when the stimulus for migration is given, 
with the choice before it of almost any part of Europe for its 

aiinuai 
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iinnual excursion, should so uniformly not only revisit this 
island, but even select the same spot for its breeding jdace, is 
certainly a wonderful occurrence. But if bi**ds were not in- 
stinctively diieclccl to return to their old hainits, sliould wc 
not find them over-crowding some situations, wliile others 
would be left desolate ? And would not this be the case if the 
search of food was the object of their migration ^ However 
it may be admissible, in one })oint of view, to consider the 
bird in its state of migration from tins country, ns a nearer 
neighbour than at first miglit be conceivetl, if we may be al- 
lowed to consider distance, or space, in the instance before us, 
as governed b}" tlie j)ower of progressive motion, of what con- 
sequence is it to the swift, which, to use the animated expres- 
sion of Mr. Wliitc, ‘‘dashes through the air with the incon- 
ceivable swiftness of a meteor,” w hether lie comes to ns from 
some neighbouring country, or the shores of Afi ica The 
v'onder excited hy the return of these hii’ds again to tlieir old 
nesting places, would at once cease, if w(‘ eoiild belie\e what 
has been asserted by some naturalists, and gained credit with 
manv, naiiu'ly, that at llie time they di>appi‘ar from us, 
lliey submerse tluMiisehes in ponds and rivers, and in tliis si- 
tuation bi*eo7ne torpid. 11* this idea had not been i neoiiiaged 
and sii])j)orled b\ som ‘ new hy j^oihesis, I dionld haidly liave 
thought it necessary to Innc t.ikeii any seiious notice oi* it; 
blit as the matter now stands I will Just stale niy opinion, 
why 1 think it im})ossible for any birds to be disposed of in 
this way. 

JVrmit me first to call to your lecolleetion the- sc'ason of 
the year at wdiich many of tliese biids disappear. iLliajipeiis 
wh(Mi thev feel no cold blast to benumb llnan, and when the 
common Vood with which they are supj)orted, is distributed 
through the air in th^^ greatest abundance. At such a time, 
what "can be the inducement to them and tlieir young ones, 
which have but Just begun to enjoy the motion of tlieir wings, 
and play among the sunbeams, to take this dreary plunge ? 
And how is the oflice of respiration to be jieri’oriiied during 
the nine months watery residence ? The structure of the lungs 
of birds differs not essentially from that of quadrupeds, atid 
therefore all communication with the atmospliere being cut 
off* from the first moment of submersion, the possibility of a 
])ird living nine months, or indeed as many minutes, under 
water, appears to be totally irreconcilable witli the nature of 
tlieir structure. I have taken a swift about the 10th of Au- 
gust, which may be considered as the eve of its departure, 
and plunged it into water ; but like the generality of animals 
which respire atmospheric air, it was dead in two minutes. 

The 
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The late Doctor Ueddocs lias thrown out a supposition, that 
by frequent iiiiinersion in water, the association between the 
movements of the heart and lungs miglit perhaps be destroy- 
ed, and tliat an animal might be inured to Ihe commodiously 
for any time under water. As this will probably give new vi- 
gour to the languid system of the advocates for the submer- 
sion of birds, I think it incumbent upon me to mention it. 

Though we frequently see the swallow and the martin 
sprinkle and splash themselves as they glide over the surfaces 
of })onds and rivers, yet we never see them di]) under for a 
single momeiil ; indeed a few plunges would ^o moisten their 
wings as to prevent their flying, and we should see them oc- 
casionally in this disordered state fluttering on the shore. If 
they went to tlic sea side, and got beyond the reach of tlie eye 
to inure themselves to this element, how could they return, 
divested as they must be either of the means of swimming or 
flying.'^ Whoever has obseived the common tame duck driven 
to the nc Cc sslly of 1 ejiea'^edly diving Irom the pu'rsuit of a 
water-dog, must have noticed how v \hausted it rises to the 
siiH’ace of the water after a short perioil of submm'sioii, and 
how incapable it is of flying, in consequence of t lie soaking of 
its wings. Tlie same iiiay^ be said ol liirih moit in tiie h.tbil 
of diving, the grebes and diveu’s. When entangled in a m t 
they soon perish, or when they happen to dive under ice that 
may chance^ to overspread a pond ; no uncommon place ot‘ 
resort lor some of the smaller species of grebes. 

I have always been much attached to that faithful animal, 
the Newllaindlaiid dog, and have often procured from that 
c'ounlry those dogs that had been mucli accustomed to diving, 
and vvliieh bad been kept to the ])iactice; yet 1 iievi r ob- 
served that any ot them attained by habit the power of remain- 
ing under water longer than thirty seconds, and even then, on 
rising to the surlace, they appeared confused. Negroes and 
Ollier men who have been employed in seeking among sunken 
rocks the hidden ti ensures of the deep, aie said to have ac- 
cjuired a habit of remaining some minutes under water ; but 
the time was probably measuied by a rude guess, and not by 
a &tcq)-vvatcli. 

Having thus called the attention of the Society to such state- 
ments as give support to the fact of migration, and having 
also endeavoured to controvert the notion cii' an hiliernatiug 
system, I beg to draw their attention to what 1 conceive to be 
the true cause of migration - 

At the coming on of spring we observe our more domestic 
birds, those that approach our liouses, and are most familiar 
to us, assuming new habits, Tiie v^oice, gesticulation, and tlie 

attachment 
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attachment which the male begins to show to the female, 
plainly indicate some new agency acting upon the constitu- 
tion This newly excited influence, which so conspicuously 
alters the habits of our birds at home, is, at the same time, 
exciting itself abroad upon those which are destined to resort 
hither. It is the pi epnration ^ivhich nature is making Jar the 
production of an ^fspi ing hy a new a? rangement in the ^trur- 
ture of the sexual oigans^ (viz.) the enlargement of the testes in 
the male., and the oxmria in the female. 

No sooner is the imjiulse arising from this change sufli- 
ciently lelt, than the birds are directetl to seek a country 
where they can for a while be better accommodated with suc- 
cours for their infant brood, than in that from which they ile- 
part ■j'. 

It is not at the commencement of this enlargement, nor until 
it is considerably advanced, that the birds are prompted to 
migrate ; and this is very wisely ordered : for weie tliev to set 
ofl‘ wdieii first tlic testes and ovaria begin to grow linmtl, tlie\ 
must waste much time here' unnecessarily, and indi*ed arii\e 
at too early ajieriod to find a ‘>iipply of food. \'ery little time 
is lost after their arrival, belbre they form their coiiiiubial al- 
liances:!. 'fhe business of nesting then begins ; and as a con- 

^ iijcing 

The rook, among many others, cvhibits a familiar instance of the 
change of voice. 

•f* Birds of the same species that are commonly stationary in this island 
throughout the year (I say commoni^, for all, 1 believe, occasionally migrate) 
are migrators in other countries. The adult bird might, jierhaps, fuul a 
subsistence for itself in the country it quits during the incubating season , 
but the nestling is probably the object nature chi(‘fly bolds in view, l>otli 
with respect to food, and to the temperature ol the air in which it is first 
to feel existence. The one may be unfit or too scantyg and the other too 
hot or too cold. It is wonderful to see with what peenliar care the jiarent 
birds select the food foi their young until they arc four or five days old. 
For the most part it is purely animal; but not an atom even of that is suffered 
to go into the nestling’s stomach, that is not perfectly adapted to the tender 
state of its digestive powers. While the swift is feeding on small beetles that 
have hard crustaceous wings, and whose habitations are the air, its nestlings 
are fed in their early state witli gnats. The sparrow, a granivorous bird, 
feeds its young for several days after they are hatched, with the softest in- 
sects only, now and then introducing a little coarse sand, smooth on the 
surface, to inure the stomach, as I suppose, to bear the same kind of sub- 
stances in a more rugged state, which will shortly be required. 

X Should a fatal accident befall either the male or female bird after this 
alliance is newly formed, no time is lost in unavailing sorrow, nor any great 
nicety shown in forming a new connexion, as the following little history 
will evince. A pair of magpies began to build their nest in a gentleman’s 
garden at Burbage, in Wiltshire. Disliking their familiarity, he shot one of 
them from an ambush made for the purpose. The next day there were 
again a jiair going on with the work. One of these was also shot. The 
IQS', was not long in repairing ; for the day following the pair were again 

\ omplete^ 
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vincing proof that nesting is the chief cause of their errand 
here, this and its natural consequences occupy their attention 
from the time of their coming to the day of their departure. 
This is illustrated by the dispatch which some of them make 
in performing the object of their mission. The cuckoo finishes 
this business in a shorter space of time than any other bird ; 
but as he deviates so widely from the common laws of the fea- 
thered society, I shall select the swift as a better example for 
pointing out the fact. The swift shows himself here about the 
beginning of May (sometimes a few stragglers appear earlier), 
and by the beginning of August he has completely reared his 
young ones, which seldom consist of more than two. At once 
the old birds and their family take their leave and are seen 
no moj c for that season. Now his further residence cannot 
be rendered unpleasant by any disagreeable change in the 
temperature of the air, or from a scarcity ofjiis common food, 
which at this time abounds in the greatest plenty. This cir- 
cumstance of the early departure of the swift, without a more 
apparent cause, seems to have excited much astonishment 
and perplexity in the mind of that attentive and ingenious na- 
turalist, the late Mr. White of Selborne. Speaking of the 
swift (Letter XXL page 1.84), he says, But in nothing are 
swifts more singular than in their early retreat. They retire, 
as to the main body of them, by tlie tenth of August, and 
sometimes a few days sooner ; an<I every straggler invariably 
withdraws by the twentieth, while their congeners all of them 
stay till the beginning of October, many of‘ them all through 
that month, and some occasionally to the beginning of Novem- 
ber. This early retreat is mysterious and wonderful, since 
that time is often the sweetest season of the year. But, what 
is more extraordinary, they begin to retire still earlier in the 
most southerly parts of Andalusia, where they can be no ways 
influenced by any delect of heat, or, as one might suppose, 
defect of food. Are they regulated in their motions wdth us 
by a failure of food, or by a propensity to moulting, or by a 
disposition to rest after so rapid a life, or by what ? This is 

complete, when another fell a victim to the gun. Thus the gentleman went 
on destroying one of them daily until he had killed seven; but all to no 
purpose — the remaining magpie soon found another mate. The nest was 
finished, and young ones were produced, which were suffered to fly. This 
is an extraordinary fact. — It seems to show that nature has a reserve of 
birds in an unconnected state, immediately ready to repair losses. Were the 
whole to pair at once, the circumjacent country might be insufficient to 
furnish food for the immense number of young ones that must burst forth at 
the same time. 

Vol. 64. No. 315. July 1824. H one 
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one of those incidents in natural history tliat not only baffles 
our searches, but almost eludes our guesses ! ” Thus Mr. 
White. 

Now, should the principle I ha^e laid down be admitted, 
namely, that these birds come here for scarcely any other pur- 
pose than to produce an offspring, and retreat when the task 
s finished, how easily will all circumstances be reconciled ^ 
and how little mjsterious will those things jqipear which na- 
turally seemed unaccountable, not only to the amiable author 
from whom the foregoing passage is taken, but also to others 
who have written before on the same subject. 

It is somewhat remarkable that so sagacious a philosopher 
as the illusU'ious and learned Kay, who so cleaily saw the 
object of migiation in fishes, should not also lune been led 
to a sight of it in birds. After making a very just observation 
respecting salmons, that quit- the sea and ascend up rivers 
witli no other view than to find a place of security for their 
spawn in the sand, he directly says again, adverting to birds, 
“ What moves them to shift their quarters ^ You will saj the 
disagreeableness of the air to the constitution of their bodies, 
or want of food 

The S})ring migrating birds do not arrive here at first in 
very large numbers. It may be observed, that in the earh 
part of April a few swallows may be sec n ; soon alter these a 
few solitary martins, and as the month advances now and then 
a swift. On the walls of Berkeley Castle martins build then 
nests ill great numbers. I availed m^ self of their situation, 
and took several of them on the same night, the latter end of* 
May. On dissection, the cause of their giadual and succes- 
sive migrations appeared obvioua, the testes and ovaiia being 
in very different states of progressive forwardness. While 
one bird presented embryo eggs in the ovaiium as large as 
peas, in another they were Ibimd no lai-ger than hemp-seed. 
These were the extremes; for in the other birds there a]> 
peared all the intermediate stages, from the enlargement of 
the ovaria, sufficient to give the stimulus lor migration, to the 
degree of forwardness just described. The same gradations 
in the state of the testes of the male corresponded with that of 
the ovaria in the females. This progressive arrival is not con- 
fined to the swallow tribe : all the birds that come early in 
the spring appear in the same gradual manner. I cannot help 
observing,. that here the wise design of Providence is very con- 
spicuous. Their app^rance keeps pace with that of the in- 

♦ Ray on the Wisdom of God in the Creation, Part 1. p. 128. 
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sects which are to afford them food. If the numbers which 
flock in upon us in May, wCre to arrive in April, when only 
part of them appear, all must be insufficiently supplied, and 
many of course perish from a want of the needful succours; 
but by the middle of May, myriads of insects have produced 
eggs, and great numbers have either brought forth or ma- 
tured their progeny; and it may be remarked there is still a 
greater increase of insect food by the time the young birds 
begin to require it. Swallows, on their first coming, feed 
principally upon gnats. These insects are called forth from 
their wintry retreats when the <air is but moderately heated, 
48 degrees of Fahrenheit’s thermometer being sufficient to 
put them on the wing. It is in pursuit of them that we see, 
in cool weather, the swallow incessantly skimming over the 
surface of ponds and brooks; and their thus early hovering 
over water has stiengtliened the idea of their having lately 
emerged from their watery abode, where they are supposed 
to have lain dormant during the winter. But they are driven 
by necessity to feed on the gnat. Like the swift and mar- 
tin, their more favourite food is a small beetle of the sca- 
rabieus kind, which, on dissection, 1 have found in far greater 
abun<^lancc in their stomachs than any other insects. 

The tiiniid state of the testes and ovaria sometimes comes 
on j)rejnaturely, and in the same mannei’ sometimes subsides. 
When this happens, swallows and martins desert their nest- 
lings, and leave them to perish in the nest. Tlie economy of 
the animal seems to be regulated by some external impulse, 
A\liicli leads to a train of consequences. When this change 
in the testes and ovaria takes place, the bird becomes impelled 
b^" a stronger principle, that is, the desire of self-preservation. 
This sometimes happens when they produce a very late hatch. 
A pair of martins hatched four broods of young ones in the 
house ol* a tradesman in this place in the year 1786. The 
latter brood was hatched in the early part of October. About 
the middle of the month the old birds went off’, and left their 
young ones, about halt* fledged, to perish. The pair returned 
to the nest the 17th of May 1787j and threw the skeletons 
out. 

Thus scarcely a winter passes but we hear of a nest of 
robins, hedge-sparrows, and some others of the smaller birds. 
We have been informed by Pennant, and it has been noticed 
also by others, that the cuckoo has been heard to give his 
song early as so the middle of Febru^y, two months sooner 
than the usual time. The same deviation from the ordinary 
course of nature, which prematurely occasions the pairing of 
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our domestic birds above mentioned, proves the stimulus, I 
conceive, to certain unseasonable migrations, and accounts 
for the irregularity first noticed. The same argument is of 
course applicable to the premature appearance of any other 
migrating birds. The month of March sometimes affords us 
warm weather for several successive days. At this time I 
have often seen the snake basking under a hedge. The lizard, 
too, has been invited from his cold retreat ; but never could 
I see the swallow or the martin, although I have taken every 
opportunity of looking for them during the transient sunshine, 
and made diligent inquiries of others. At the further advance- 
ment of spring, often in April, w hen, from the long })revalence 
of north-easterly winds, the weather becomes unseasonably 
cold, and even frosty, swallows, martins, and other early mi- 

f rrators appear among us. But they soon experience the 
lardships of an inhospitable reception ; the insects that should 
afford them food being still in a state of torpor in their wintry 
recesses; and, unless called forth by some agreeable change in 
the air, the unfortunate birds perish for want of food. This 
I have knowm happen during an inclement spring, and have 
picked up starved martins under their nesting })laces, and 
willow wrens, which have perished under hedges, through a 
want of succours. 

Unlike the migrating birds that winter with us, of which I 
shall speak in a subsequent part of this paper, the spring or 
summer birds dc not possess the disposition to change the 
scene and seek a more genial clime, when this country is so 
overspread by frost as to deny them their common supplies. 
This, I imagine, will admit of an easy explanation. The win- 
ter birds require nothing here but food and shelter. Our 
summer visitors come for more various and important pur- 
poses. Had they, like the former birds, been endowed with 
a disposition to wander on certain changes of the atmosphere, 
the great design of their migration, as it must have })rovcd 
fatal to the business of incubation and the rearing of their 
young, would have been frustrated. It may be w^orthy of re- 
mark, that both the summer and winter migrating birds are, 
on their arrival here, well received by the domestic natives, 
and neither create quarrels nor excite fears. The redstart 
builds its nest in the same tree with the titmouse, and the red- 
wing feeds peaceably in the same meadow with the starling. 

[To be continued.] 
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VIII. Obsey vations on the Mesembryanthema barbata. 

A. H. Haworth, Esq. F.L.S. ^c. 

To the Editors of the Philosophical Magazine and Journal. 
Gentlemen, 

TJAVING recently had occasion to reconsider the remark- 
able plants which compose the section Barhata of’ the 
extensive genus Mescmhryanthemum^ added one new species 
to the group, and detected an error in nomenclature respect- 
ing an old one ; I send you hereunder an amended account 
of the whole section and its botanical characters ; which, per- 
haps, may be acceptable to the next Number of your valuable 
Miscellany; and 1 remain, gentlemen, 

Your very respectful correspondent, 
CheUea, July 20, 1824. A. H. Ha WORTH. 


Mksejmbryanthemum. Sectio Barbata. 

Sectionis Charactcres. 

Siiffrutices 2-11-entales pliisvc, papulosi, foliis apice radiatim 
st c 1 lat o-barbat is. 

Bpecicrum Charactcres. 

harhatum. M. (The beaided, bushy) erectum : ramulis ef- 

1. fuso - clecumbentibus, foliis remotiusculb patentibus 
apice sub-sex-radiatis, calycinis laciniis subaH|ualibus. 
Mesemb. barbatum^ ol^ Linn. Sp.Pl. 691 . — Ditlen. Hart. 
El til. fig. 234 *. Bof. Mag. t. 70 . M. steUigerum. Nob. 
m Synops. Succ. pi. ^c. 

Obs. Finding this plant, communicated to me by 
Professor Williams, from the Botanic Garden of Ox- 
ford, to be the original M. harbatum of Linnaeus ; and 
at the same time being my M. steUigerum ; I avail my- 
self of this opportunity of rectifying the error, wliich 
may perhaps be the most appropriately done by the 
transposal of the names of the plants, as here adopted. 

SteUigerum. M. (The bearded, procumbent) ram is procum- 

2. bentibus elongatis, foliis remotis semierectis a})ice sub- 
quinque-radiatis; calycinis laciniis praeinaecjualibus. — 
Mesemb. harbatum. Nob. in Synops. Succ. exclusis syno* 
nymis. 

Ohs. Priore omnino debilior, sivc procumbens, 
ramis longe paucioribus longioribus, foliis remotioribus 
niagisque erectis. 
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intofisum. M. (The black-bearded) ramulis erecto-decum- 

3. bentibus effusis hirtulis, foliis apice sub-deceni-rndiatis ; 
calyce barba nigra ciiicto. 

Nova species, a Capite Bonae Spei. Florebat in re- 
gio Horto Kewense, A.D. 1824, Julio mense. 

Obs. Variat 

a. rubicundum^ floribus nibicundis, terminalibus soli- 
tariis. 

/3. alburn^ floribus niveis nitentibus, morientibus palli- 
dissime roseis. 

Obs. Flores breviter pedunculati, pedunculis his- 
pidis ebracteatis, setis albis erectis. Calyx 5-/idus 
turbinatus inferne hispidus, setis paten tibus albis, tunc 
late barba valida nigra cinctus, setis nigris siibulatis 
expansis. Flores^ A. M. ad soleiii ardentem solum 
expansi, post illos Mesem. barbati et minores. Folia 
in ramorum apices subconferta, seinierecla plusvc, pal- 
lidiora quani in prioribus et acutiora, basi soepe inci- 
pienter ciliata; undique ad lentem pa})ulis setula alba 
adpressa finiontibus. • 

Distinguitiir optime hispidis ramulis, calycisve nigre- 
dine barbfe. 

stellatum. M. (The small-bearded) foliis (ramiiliscjiie brevi- 

4. bus grossis) caespitosis canis crassis papuloso-scabris, 
apice mnltiradiatis, basi ciliatis; pedunculis calyci- 
busque 6-8-fidis hirsutis. — M. stellatum. PI. Grass. 29, 
cum iconc. — Nob. in Itevis. PI. Sncc. 191. 

llarius, et in aestu intenso solum floret. 

densum. M. (The dwarf-bearded) densissiine coespitosum : 

5. foliis papuloso-scabris, apice multiradiatis, basi sub- 
ciliatis; pedunculis calycibusque 6-fidis hirsutissimis, 
caudice senili praecrasso ramuloso brevissimo. — 
M. densum. Nob. inSynops. Succ.^c. — Bot. Mag.t. 1220. 

Obs. Flores rarissimi; aestu intenso solum vidi, 
quoque solum bis. 


IX. Notices respect mg New Books. 

T he First Part of the Philosophical Transactions of the 
Royal Society for 1 824 has just appeared, and the follow- 
ing are its contents : 

The Croonian Lecture. On the internal Structure of the 
Human Brain, when examined in the Microscope, as com- 
pared with that of Fishes, Insects and Worms. BySir Everard 
Home, Bart. V.P.R.S. — Some Observations on the Migra- 
tion 


Analysis of Periodical Works on Natural History. 6S 

tion of Birds. By the late Edward Jenner, M.D. F.R.S- 
— On the Nature of the acid and saline Mattel's usually ex- 
isting in the Stomachs of Animals. By William Prout, M.D. 
F.R.S. — On the North Polar Distances of the principal Fixed 
Stars. By John Brinkley, D.D. F.R S. &c. Andrew’s ProT 
fessor of Astronomy in the University of Dublin. — On the 
Figure requisite to maintain the Equilibrium of a homogeneous 
Fluid Mass that revolves upon an Axis. By James Ivory, 
A.M. F.R.S. — On the Corrosion of Copper Sheeting by Sea-» 
water, and on Methods of preventing this Effect ; and on their 
Application to Ships of War and other Ships. By Sir Hum- 
phry Davy, Bart. Pres. R.S. — A finite and exact Expression 
for the Refraction of an Atmosphere nearly resembling that 
of the Earth. By Thomas Young, M.D. For. Sec. R.S. — 
The Bakerian Lecture. On certain Motions produced in 
Hu id Conductors when transmitting the Electric Current. By 
J. F. W. Herschel, Esq. F.R.S. — Experiments and Obser- 
vations on the Development of Magnetical Properties in Steel 
and Iron by Percussion: Part II. By William Scoresby, 
Jun. F.R.S. E. Ac. Communicated by Sir Humphry Davy, 
Bart. Pres. R.S. — On Semi-decussation of the Optic Nerves. 
By William Hyde Wollaston, M.D. V.P.R.S. 


Ilccnithj published. 

Observations on the Re-building of London Bridge: de- 
monstrating the Practicability of executing that Work in three 
flat elliptical Aiches of Stone, each two hundred and thirty 
fpct Span; with an Examination of the Arch of Equilibrium 
proposed by the late Dr. Hutton: and an Jnvestigation of a 
new Method lor lorining an Arch of that Description. Il- 
lustrated by Seven Plates d,nd other Figures. By John Sea- 
ward, Civil Engineer. 

The Green -house Companion: comprising a general 
Course of Green-house and Conservatory Practice through- 
out the Year; a natural Arrangement of all the Green- House 
Plants in Cultivation ; wdth a descriptive Catalogue of the most 
desirable to form a Collection, their proper Soils, Modes of 
l^ropagation. Management, and References to Botanical Works 
in which they are figured. Also, the proper Treatment of 
Flowers in Rooms, and Bulbs in Water Glasses. 


ANALYSIS OF PERIODICAL WORKS ON NATURAL HISTORY. 

Curtises British Entomology. 

No. 7 - contains the followings subjects : 

PI. 27. Aphodiith liUosu^. From an unique specimen taken by the author 
upon Newmarket Reatb. With the insect is fit'iired the beautiful and local 

Aunnone 



64 Analysis of Periodical Works on Natural History, 

'Anemone PtUtatUla from the same habitat. — PI. 2S. Acnnthosowa hcemor- 
rhoidalis. A new genus proposed by the author for those species of Penta^ 
tomce with only two joints in the tarsi, and having a keel beneath. — 
PI. 2J). Sarrothripns ramosanus (Branched Sarrothripiis). A new genus of 
Moths selected from the extensive family of Tortric'uhc. The length of 
the proboscis, the slender palpi and the brusJi upon the fore legs are ad- 
mirable characters to distinguish this natural little genus from those with 
which it has so long been united. The species figured is new to this coun- 
try, but the remainder of the genus have been long well known. — PI. 30. 
Xyela piisUla. Not only a rare but most remarkable insect ; discovered 
by the author to be an inhabitant of Britain. Dalman first noticed it in 
the Stockholm Transactions ; and King, we believe, has also inserted it in 
his Monograph upon the Tenthrcdinid(e, It is a most valuable acquisition 
to the Entomologist, since it unites most beautifully the Tenihredinida- 
{Tcnthrcdo Linn.) with the Uroceridee (Sires Linn.). 

The Botanical Magazine. No. 450 . 

PI. 2405. Sidn aur'ita. — Conanthera hifoVia . — Laurus aggregata; ** foliis 
perennantihiis ovatis acuminatis triplinerviis subtus glaucis, ])cdunculis sim- 
plicibus axillaribns aggregatis, bracteis scariosis ovatis coiicavis:” a doubt 
is expressed whether this may not belong to the genus Tvtrnnihcra. — Canna 
cdalis. — Aspidistra lurid a ; Rot. Reg. 628 . — Wulfniia carinlhiara. — Psidium 
catthinniim: a fine*figiire of this species of Giiava^ together with an illus- 
tration of the character of the genus, was given in Mr. Lindley’s Collectanea. 
— Sarcophyllum car nosum. 

The Botanical Register. No. 113. 

PI. 809. Ainarp/lis uiiibella 6-flora, porianthii laciniis in tubo l\v- 

lindraceo convolutis pediinculis perianthii niitantis lougitiuline, st\Io ex- 
serto, stigmate sirnplicissimo a most beautiful plant sent from (,’hili by 
Lord Cochrane. Mr. Lindlcy has referred this plant to the old genus 
Amaryllis, which, he remarks, “contains the rudiments of several genera, 
but the principles upon which they are to be separated remain to be ascer- 
tained.” — Oja/w P/wwuVW. — Azalea indway received from (."himi in 1819. 
An arrangement is added of the varieties, spring and autumnal. — Cineraria 
speciQsa, “ racemo siinplice, foliis reniformibus dcnticulatis ; petiolo inflato, 
caule siinplice folioso, bractea in medio pedunciih, florihus cernuis.” — 
Chlorophyluni Orchidasfruni, “ 2-pedalis, foliis lanceolutis acuminatis a basi 
stricto patentibus, panicula ramosa strict^ multiflora, ramis glabris.” — Orwi- 
thogalum vireiu, “ racemo spicato multifloro, foliis lineari-lanceulatis de- 
bilibus ad apieem breviter teretilms acuminatis, sepalis patentibus, sta- 
minibus alternis bidentatis, bracteis floribus longioribus a new sp^'cies 
from South Africa — Hedysartim ascendens. — Narcissus gracilis f “ 12-18- 
uncialis, foliis lineari-siibulatis canaliculativS, scapo terete 1-2-floro, ovario 
inflato, flore sulphurco. — (Sabine MSS.)” Under this head it is remarked 
by Mr. Lindlcy that “ the whole genus Narcissus requires to be revised with 
a judicious but severe hand. It may then be discovered tliat the number 
of genuine species is very few; and that the individuals which it has be- 
come the fashion to call species, are varieties capable of being so distin- 
guished. This wc have reason to know is also the opinion of Mr. Sabine, 
who has probably examined a greater number of plants of this genus than 
any other person. It will also, we think, be decided, that in most in- 
stances Mr. Haworth’s genera are the species, and such of the same in- 
genious writer’s species as can be distinguished from each other the va- 
rieties, of Narcissus.” 


X. Pro- 
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X. Proceedings of Learned Societies. 

ROYAL ACADEMY OF SCIENCES OF PARIS. 

March 1. — ^T^HE Minister of the Marine transmitted some 
specimens of the coal which had sponta- 
neously taken fire in the arsenal of Brest. He solicited the 
Academy to investigate the cause of the pheenomenon. — 
M. Paulet presented his manuscript translation of the History 
of Plants by Theophrastus. — M. Cuvier read a Memoir en- 
titled “ A new Examination of a Fossil Animal from the 
Schists of SolenhofTer, which appears to belong to the Class 
of Reptiles, and to which the J^anie of Plerodactylus has been 
given.” — M. Jomnrd read a note on the Discoveries recently 
made in Afiica. — M. Becquerel read a Memoir on the Mag- 
netic Actions produced in all Bodies by the Influence of very 
powerful electric Currents.— M. Paixhaus gave an account of 
the wperiments lately made at Brest on his new system of 
artillery. — M. Fresnel, in the name of a Commission, made a 
Report on an improvement of Saussure’s hygrometer proposed 
by M. Babinet. 

March 8. — M. Bulle, of Besan^on, transmitted a manu- 
script Memoir, er\XA\\ed System e rot at if rayonnant, — M. Bussy 
described the means he had employed for the liquefaction of 
sulf)hurous acid gas.— Mademoiselle S. Germain presented a 
Memoir, in manuscript, on the Effects which the variable 
Thickness of sonorous Plates produces on their Vibrations.— 
M. Pouillot presented an Essay on the Oscillations of the 
Waters of the Ocean. — M. Poncelet, Captain of Engineers, 
presented a manuscript work, entitled On -the Centres of 
harmonic Means,” sujpplementary to his Treatise on the pro- 
jective Properties of figures. — M. Desfontaines made a very 
fiivoiirablc Report on the Memoir of M. Auguste Saint- Hilaire, 
entitled A Monograph of the Genera Sauvagesia and Le~ 
vi'adia^ — M. Moreau de Jonnes read some New Researches 
on the Trigonocephalus fer de lance^ or great Viper of the 
Antilles. — M. Cagniard de la Tour deposited a manuscript 
Account of his new Researches on Caj’bonic Acid Gas and the 
other aeriform Substances which he has obtained in a liquid 
State. He exhibited several products of his experiments. — 
M. Dulong, in the name of a Commission, made a Report on 
die Method of measuring the Power of Bodies to conduct 
Electricity proposed by M. Rousseau. 

March 15. — M. Payen transmitted an Analysis of Tupi* 
namba Root^ — M. Bussy announced that the mc^ans by which 
he had succeeded in liquefying sulphurous acid gas, had also 
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enabled him to liquefy chlorine, cyanogene, and ammonia.— « 
M- Moreau de Jonnes exhibited the young in the state imme* 
diately. prior to birth of the Trigonocephalus fer de lance,^ 
M. Fresnel, in the name of a Commission, made o Report 
upon an instrument which M. Thilonier had originally de- 
signed for the fabrication of mirrors for telescopes, but which 
he had also applied to the formation of the parabolic and el- 
liptic mirrors of copper employed in experimental philosophy: 
in this respect the Memoir appeared worthy the approbation 
of the Academy. — M. Geoffroy Saint-Hilaire read a Memoir 
on the Osseous System, as affording the most certain indica^ 
tions of zoological affinities, and on the preMiined causes of 
its superiori^ in that respect. — M. Latreille read an extract 
from his Memoir on the Geography of central Africa. — 
M. Mongez commenced reading a Memoir on the Trees called 
by the Romans Cih'us and Citrum. — M. le Baron Blias read 
his Researches on the Theory of Sound and of Vibrations. 

March 22. — The Minister of the Interior communicalfsd to 
the Academy a Report by the Sub- Prefect of Embrun, contain- 
ing Observadoiis made during a journey to Chamouni. — M. 
Magendie communicated the results of his experiments on the 
sense of smell. He announced that this sense is not entirely 
destroyed by the division of the olfactory nerve: he described 
also the various effects which result from the division of the 
fifth pair of nerves. — M. Freycinet read a letter from M. Du- 
perry, dated Otaheite, in which that officer announced the dis- 
covery of four new islands near the Perilous Archipelago. — 
M. Percy made a Report on a new Method of destroying the 
Stone in the Bladder, proposed by Dr. Civiale. — M. Gay- 
Lussac read for himself and Dr. Liebig a Memoir on the 
Fulminate of Silver. — M. Serulas, pharmaceutic chemist, read 
a Memoir on a new Conjpoimd of Iodine, Azote, and Carbon. 

March 29. — A Note by M. Becquerel was read, in which 
he explained in what manner, by means of an extremely sen- 
sible apparatus, he had succeeded in determining the electro- 
motive actions which take place at the moment when acid 
and alkaline solutions come into contact with any metal; 
and likewise those which take place when a liquid is inter- 
posed between two metals. — M. Mongez concluded the read- 
ing of his Memoir on the Citi'm of the Romans. — M. Fouil- 
houx read a Memoir entitled Anatomical and Physiological 
Remarks on the Ganglionic System.” — An abridged Analysis 
of a Memoir by M. Roche, on the Rotatory Motion of Solid 
Bodies, was presented to the Academy. — M. Poinsot men- 
tioned that he had completed a work which contained several 
theorems recently announced by him. 
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The Academy concluded this sitting by going into a secret 
Committee for several objects of internal administration; and 
in particular for the consideration of some ai'i'angements neces* 
tary to expedite the publication of their Memoir s, 

April 5. — M. James Leroy claimed the priority of inven- 
tion of the instrument above mentioned, for effecting the de- 
struction of stones in the bladder. — M. S^ligne presented an 
achromatic microscope of his invention, which was referred to 
a Commission. — M. de Humboldt gave some new information 
of MM. Boussingault and Mariana de Rivero, who continue 
to explore the environs of Bogota with equal zeal and success. 


XL Intelligence and Miscellaneous Articles. 

ASTRONOMICAL DISCOVERY. 

To the Editors of the Philosophical Magazine and Journal, 
Gentlemen, 

¥ HAVE this moment received a letter from a distinguished 
astronomer on the continent, announcing a very happy and 
brilliant discovery, or invention, by M. Bessel, for determining 
the accuracy of the position of his meridian circle. It is weH 
known that the method of observing by reflexion has been, for 
nearly half a century past, practised on the continent; al- 
though but recently introduced into this country. In this 
method, the observations themselves are made the test of the 
position of the instrument. But M. BesseFs inquiries were 
directed to some mode by which he might be enabled to de- 
tect any flexure in his instrument, withcmt astronomical obser- 
vations ; and, of course, in any state of the atmosphere, whether 
cloudy or otherwise. Tliis <]uestion was obviously reduced to 
the finding of two points, which, being seen from the centre 
of the meridian circle, are exactly 180^ distant. These points 
he determined by the method given by M. Gauss in M* Schu- 
macher’s Astron. Nach. No. 4?3, and from the property of the 
telescope there alluded to. 

As M. Bessel’s method will be fully explained in one of the 
ensuing Numbers of M. Schumacher’s Journal, and as I have 
not time at present to be more explicit, I shall now only give you 
on outline of the plan. M. Bessel places two telescopes (each 
furnished with micrometer wires) in the two apertures of the 
building, with their object-glasses turned towards each other : 
one on the north, and the other on the south side. Let us 
call these telescopes A and B. He then takes the glasses out 
of the meridian circle, so that he might see (through the tube 
of the instrument) with the telescope A, the intersection of the 
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wires ill the telescope B ; and adjusts the two telescopes A 
and B, so that the intersection of the wires in each might 
coincide. In order to render this operation more easy, the 
wires in one of the telescopes formed a right angle; and in 
the other, an angle of about 10°. This being effected, he 
puts the glasses again into the meridian circle, and measures, 
with the circle, the angular distance of the points of intersec- 
tion; which, by Gauss’s method, must be exactly 180°; and 
which, if found mOTe or less, will give the (juantity and di- 
rection of the flexion. It may perhaps be imagined that, in 
order to do this correctly, the points of intersection in the 
wires, and the centre of the meridian circle should all be in 
the same straight line; a condition that would be very difticul! 
to obtain. But, this is by no means nccessarj^, since all the 
rays are parallel ; and the only thing required is, that you can 
see the points of intersection through the meridian circle. 
This will be evident by reading M. Gauss’s paper. 

The event has fully answered the ingenious idea : and the 
method gives a precision hardly to be obtained in any other 
way. It will also determine the zenith point of the instru- 
ment without inverting it. This method is indeed the more 
valuable, since it can be applied at a time when (on account 
of the weather, or from other circumstances) no observations 
can be made. It, in fact, saves the astronomer the trouble- 
some operation of observing by reflexion ; and gives the re- 
sults with greater accuracy. 

I am, gentlemen, your obedient servant, 
Gra}’i> Inn, July 1824. FuANCIS Baily. 


N1.W l.LJSAR TAIUXS. 

The new tables of ihe moon by M. IXiiiioiseau have at 
length reached this country; and their contents are highly 
honourable to the author. They are entitled, Tables de 
la Lune Jbrmees par la seide Thcoric dr V Ai ft action ; par 
M. le Baron I3amoist.au, lAeuteuant-Colonrl d^ Artillcrir en 
retraite^ Chevalier des Ordi'es Uoyaiijo dt Sainf-Lonis et de la 
Ijcgion (THonneicr, Mcmhre adjoint nu Bureau des LongiUides. 
We have given these titles at full length, as tiiey are equally 
honourable to the author, as to the Government which pays 
so much and such deserved respect and attention to distin- 
guished merit This is the third set of lunar tables which 
the French Board of Longitude has edited within these last 
eighteen years; and already another new set is forming by 

* The Royal Academy of Sciences hab recently bestowed on M. Da- 
moiseau the prize medal, on account of his investigations relative to Encke’s 
comet. 
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MM. Carlin i and Plana. The present tables, as their title 
imports, are Ibunded entirely on the theory of gravitation ; and 
are a proud monument to the genius of our immortal Newton. 
The equations depend wholly on mean motions, similar to the 
tables of Clairaut : and, from the list of 50 comparisons at the 
end, they appear to be deserving of the highest credit. 

We regret, however, to state that these tables are arranged 
according to the centesimal division of the quadrant, and the 
decimal division of the day : which renders it necessary to re- 
duce the result to the sexagesimal notation, and to the civil 
mode of reckoning time, before tluy can be ol' any use to the 
public. We are much surprised that the French will per- 
severe in arranging some of their best tables in this manner: 
since it only entails double trouble on the computer. If any 
decimal notation at all is required for the convenience of com- 
puting the ecjuations, it would be much better to divide the 
degree into decimal and centesimal parts; and this would 
prove rather a convenience than otherwise to the computers. 
The degi'ce would be the unity of comparison, and would gra- 
dually lead to the abolition of the use of signs. But the pre- 
sent arrangement has nothing in common witli that which has 
been so long establislied ; and is moreover continually leading 
the computer into errors. At all events, if the French will 
persevere in the use of the centesimal division, thej^ ought to 
adopt a 7iew set of characters for expressing their degrees^ mi-- 
7 iuics^ and seconds^' and not usurp those in general use, which 
denote quantities totally different, and thus lead to endless 
confusion. 

A LETTER FROM MR. J . RITCHIE, THE LATE Al'RJCAN TKAVI LLER, 
TO A FRIEND IN ENGLAND. 

My dear I\f., Tripoli in the West, Jan. 1819. 

1 have not forgotten my promise of w riting to you before I 
left Tripoli, wliatever you may have thought from the length 
of time that 1 have deferred its perlbrmance. I believe the 
moment of my departure will be soon approaching; and, al- 
though I have remained at this })lace much longer than I ex- 
pected, it is a delay which I cannot regret, as it has afforded 
me an opportunity of acquiring some knowledge of the lan- 
guage, and of making excursions in the neighbourhood which 
nave given me a more just idea than I before had of what will 
be wanting in the course of my journey. We have been able 
also to collect a number of objects in natural history, which I 
hope will prove interesting to our friends in England, and 
convince people (Sir J. Banks in particular) that the obstacles 
which they supposed to interfere with all researches of this 
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nature in Africa, are not met with at least in this part of the 
country. Dupont has prepared more than 100 birds, and I 
have made a considerable collection of reptiles, fishes, shells, 
insects and plants. I have two specimens of the Effah, a poi- 
sonous snake not uncommon here, but which with several 
other reptiles I cannot find to have been described by Cuvier. 

The Chameleon is very common in tliis country ; when I 
caught the first, I observed distinctly that its property of 
changing its colour depended on the exertion of a voluntary 
power; and I was of course rather annoyed to find, on con- 
sulting my books, that the same remark had already been 
made. 

A few days ago, Dupont found a nest of Brachini, the 
whole of wliich he took prisoners. * No less than a thousand 
of them are set aside for England, «and of the rest we intend 
forming a colony in our garden. 1 am now making a few 
experiments on the substance which they emit wdien they cre- 
pitate, but do not know' whether 1 can collect enough to ar- 
rive at any conclusion. It made Dupont’s fingers entirely 
black wdien he took them ; it is neither alkaline nor acid ac- 
to the ordinary tests, but is soluble in water and in 

It is only within these few days that the botany of the coun- 
try is becoming interesting, and at present every day makes 
it more so. 

I have just heard that the French Government has deter- 
mined to attach a naturalist to each of their ships of war, and 
that orders have been received by all their Consuls to afford 
every facility to these gentlemen in their researches. 

I ho])e Great Briiain will not be behind her rival in endea- 
vouring to promote science, and 1 anxiously hope to hear 
upon my arrival in Euroj)e that an efficient School of Natural 
History is formed or to be formed in England. Mj' exer- 
tions shall certainly not be wanting to contribute tow'ards ren- 
dering our national museum w'orihy of the country which 
possesses it. The French Government has, in addition, issued 
orders to their Consuls to collect and send home for the Paris 
Museum specimens cf the animals and plants of the countries 
in which they respectively reside. I trust that we shall also 
begin to make some use for scientific purposes of our political 
and commercial preeminence abroad. There is no obstacle 
to the finest collection in the world being formed in England, . 
if we knew how to profit of the advantages we possess. The 
natural history of our Indian possessions is almost unknown, 
and, so long as there exists in England no school of natural 
history, similar in its plan to the Jardin des Plantes^ must con- 
tinue 
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tinue to be so in a great measure. 1 hope that the active 
steps now taken by the French and other Governments will 
awaken the British legislature to a sense of what we throw 
away by an ill-judged oeconomy. London may be the metro- 
polis of commerce, but it will never be that of science until 
it possesses the advantages of a school of natural history, with 
a truly national museum, menagerie and botanic garden, 
and a school for mathematical and physical science on the 
footing of the Fi ench Ecole Polytechnique. I could have sent 
home, during the time I have remained here, many additions 
to a menagerie ; but if they were to get to England, there is no 
place to put them in ; and besides, 1 doubt even whether, un- 
der the actual management of the British Museum, the ex- 
pense of their conveyance would be paid. 

My instruments have arrived liere in pretty good state, that 
is, with only two accidents, which, considering the number of 
things, I do not think more than I might have expected. One 
of these losses is Six’s thermometer for indicating the maxi- 
ma and minima of temperature. I have, however, written 
for another from England, which if fortunate I may get be- 
fore I leave this place, as the Bey of Fezzan will be yet six 
weeks or two months before his preparations are finished. 
The other accident was Fortin’s barometer, which Dupont let 
fall on board the ship in which we sailed from Malta. I have 
however since niy arrival repaired this loss to my satisfaction. 

1 cannot tell you so much about my plans as I could before 
leaving Europe. In the first instance, I shall go with ‘‘ Ma- 
hommed ilMuckne ” the Bey of Fezzan, to Fezzan, and after- 
wards proceed with him in an expedition which he is on the 
point of undertaking against Waday to the south-eastward. 
This is the same country which is called Bergou in the maps. 
My subsequent motions will entirely depend on circumstances. 

1 have had two accessions to iny party since I saw you. 
One is Lieutenant I^yon of the Albion, the admiral’s ship at 
Malta, an officer wdio draws very well, and is an exceedingly 
well-informed young man. The other is John Belfbrd, a car- 
penter from the Maltese Dockyard, w ho turns out to be a very 
steady and useful man, I intend to attach four Africans to 
the party. Two of these are Mustapha, a native of Tripoli, 
formerly one of the English Consul’s Dragomen ; and Hassan, 
a native of Fezzan, who speaks the languages of Bomou and 
Haoussa. I have had very numerous ofll^rs from persons both 
at Malta and here, who were willing to accompany me. In- 
deed I should have no difficulty in finding two or three hun- 
dred volunteers, as a day hardly ever passes without some ap- 
plications. 


If 
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Action of A^nmonia on Metallic Coppa . — (Uas^. 

If you l)a})pen to he in England on receiving thiii, pray 
give my kind reineiiibrances to your father and friends ge- 
nerally ; and believe me to be, with sincerest wishes for your 
happiness and welfare, 

Your faithful friend, 

— J. IllTCHIE. 

ACTION OF AMMONIA ON METALLIC COPPER, 

Dr. Macculloch has observed, that metallic copper dis- 
solve-T raj)idry in solution of ammonia at a boiling heat; the 
water being decomposed during the process, its oxygen united 
to the copper, and its hydrogen evolved in the gaseous form. 
He suggests the application of this process to the purpose of 
rolo7in'ng gold trinkets, as it is called, or dissolving out to 
a certain depth the copper of the alloy they consist of, so as 
to leave a coat of pure gold on their surface .— New 
Journal^ aoI. i. p. 75. 


IMPERMEAlilUTY OF GLASS TO WATER UNDER HIGH 
PRESSURE. 

It was lately maintained by Mr. Deuchar, in a paper in the 
Philosophical Magazine, vol. lx. p. 310, that from the porous 
nature of certain siliceous bodies, it was extremely probable 
that the fluids in minerals had been forced through their mass 
by pressure, and that the water which is found in well-stopped 
bottles, when sunk to great depths in the ocean, has been 
forced through the pores of the glass. 

The Rev. Mr. Campbell, in a voyage to South Africa, car- 
ried out with him two crystal globular bottles hermetically 
sealed, and made on purpose by Messrs. Pellet and Green, 
St. Paul’s Churchyard. In lat. 27' N. and to the W. of 
the Cape de Verd Islands, they were sunk from tm board the 
Westmorland, to a depth of 200 fathoms, oiT 200 feet, by means 
of two leads, the one of 22 and the otlier of 28 lbs. When the 
rope was brought up, by the exertion of fe?? men, for a quarter 
of an hour, the two global ay' bottles were found empty, A wine 
bottle, sent down at the same time, corked and plastered over 
with rosin, came up full of water, with the cork inverted ; five 
other bottles were full of water, but tlie corks and rosin of 
these were in the same state as when let down. Another wine- 
bottle had the pitch remaining entire on its mouth ; but the 
inside was nearly full of water, in which also the cork was 
swimming. The water in the inside of the bottles was not 
more fresh than before its entrance. — Campbell’s Second Jour-- 
ney in Africa^ voL ii. p. .383, quoted in Brewster’s New Journal^ 
vol. j. p. 189. 
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On the Cutting of Steel by Soft hon, 7S 

i>N THE CUTTING OF STEEL BY SOFT IKON. 

At pjige 336, volume vi. of this Journal, (Philosophical 
Magazine, vol. Ixii. p. 317,) the remarkable fact that soft iron, 
in rapid rev(Jution, will cut the hardest steel, is described 
by the Rev. Herman Daggett. This fact does not appear, 
as far as 1 am informed, in books ; nor liave I found that it 
was before known to practical men. It seems to have been 
discovered by the Shakers, who are remarkable for the neat- 
ness and expertness of their mechanical operations. As it is 
desirable that the experience of otliers ©n this subject should be 
made known, I will now add, that in June last I saw Professor 
Robert Hare at Philadelphia execute with a common foot 
lathe operations similar to those described by Mr. Daggett : 
they w ere however less energetic and decisive, as the mawiine 
did not produce so rapid a motion as that of Mr. Barnes. 

J liave, however, since repeatedly seen the experiment suc- 
ceed, in the most perfect manner, at the manufactory of arms 
belonging to Eli Whitney, Esq. near this town [New Haven, 
Connecticut]. As water power is here applied with great 
facility and energy, a wheel of soft and very thin plate iron, 
six inches in diameter, and furnished wdth an axis, was made 
to revolve with *-uch rapidity that the motion became en- 
tirely impercejitible, and the wdieel appeared as if at rest. 
When pieces of the best and hardest steel, such as files, and 
the steel of which the parts of gun-locks are made, were 
held against the edge of the revolving soft iron plate, they 
were immediately cut by it, with a degree of rapidity which 
was alw’ays considerable, but which was greater as the pieces 
of steel were thinner \ pieces as thick as the plate of a com- 
mon joiner\ saw, were cut almost as rapidly as wood is cut 
by the saw itself. Considered as an experiment merely,^it is 
a very beautiful one, and in no degree exaggerated in Mr. 
Daggett’s account: there is a very vivid coruscation of sparks, 
flying off in the direction of tangents to the periphery of the 
cutting; wheel and an intense ignition of the steel, extending 
for a considerable distance ahead of the section, and on its 
sides, attends the operation. The impulse against the steel 
is so strong, that in several instances it was thrown against 
the opposite side of the I'oom with a velocity that might not 
have been without danger to a person standing in the way. It 
may be said, I believe, with safety, that none of the ordinary 
mechanical operations commenced upon cold and hard steel, 
will divide it with so much rapidity as this mode of applying 
soft iron. After all, it is evident that it is only a peculiar me- 
thod of cutting red-hot, or possibly white-hot steel ; for the 
mechanical force produces these degrees of heat, and it is one 

Vol. 64. No. 315. xJuly 1824. K of 
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O/i the Cutting of isteel by S(ft Iron. 

of tlie best methods of evolving heat by mechanical impulse. 
The steel of course loses its temper at the place of section, 
and there only; for the softening extends but a little way, and 
is limited to a narrow portion, marked by the iris colours 
known to be produced by heat upon steel. 

The iron plate, as Mr. Daggett states, becomes only warm, 
and wears away, only very slowly; yet it does wear, for 
the edges are left rough, and the channel of section in the 
steel exhibits with a magnifier minute striie or grooves, run- 
ning iji the direction of the wheel’s revolution. 1 know not 
that there is any reason to suppose any pcculiai* electrical 
phaenomenon, exce})t that electricity alwavs accompanies heat. 
It is plain from the important use made ol‘ this mocle of cutting 
steel by the Shakers and by Mr. Barnes, that it inay be of 
considerable practical importance. 

As a philosophical experiment it is highly interesting: and 
it ri'mains yet to be shown, why the heat evolved by the im- 
})ulse should nearly all be concentrated in the steel, and be 
scarcely perceptible in the iron : neither is it perfectly clear 
that even ignited steel should be so easily cut by the im- 
pinging of soft iron. No smith probably ever thought of at- 
tempting to divide steel by applying an iron tool. — SillimarCs 
Jounialy vol. vii. p. 34*2. 

Hcsults of the Analysis of the inincipal Brine Sj)rifigs in the 
State of AVto York. By Mr. G. Chili'ON. 

Process. 

1. The water of each bottle, after weighing it and taking 
its specific gravity *, was slowly evaporated to dryness in a 
glass basin. 

The deliquescent salts were extracted from the dry re- 
siduum by digestion in alcohol, and separated from each other 
by converting them into sulphates i)i the usual way. 

3. The mass, after the separation of the deliquescent salts, 
was dissolved in water and filtered. The carbonate and sul- 
phate of lime left on the filter were separated by muriatic 
acid, &c. 

4. The filtered solution was treated with carlionate of soda, 
boiled, and filtered ; the carbonate of lime left on the filter 
indicating the quantity of sulphate of lime decomposed. 

5. To the last clear solution, neutralized by the addition of 

* The water from the deep well at Montczuiim was neglected in respect 
to its specific gravity. One or two of the samples had the odour of sulphu- 
retted hydrogen, which was not regarded in the examination, in conse- 
nuence of the bottles being imperfectly corked ; I think they were those 
from Montezuma. 


muriatic 
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Cnj)t. Pm lfji/6 Biflv Roclefs, 

nmrialic acid, muriate of barytes was added till it ceased to 
yield a precipitate ; the quantity of sulphate of barytes show- 
ing that no other sulphate existed in tlie water. 


Table Results reduced to centesimal Projimtions. 



100 cubic 
Inches. 
No. 1, 
tialen. 
Sp-sr. 1-0544. 

100 cubic 
Inches. 
No. 2, 

Munteziinia. 
Sp.gr. 1 * 0161 . 

100 cubic 
Inches. 
Montezuma. 
Deep Well. 
Sp.gr. ^ 

100 cubic 
Jiiches. 
No. .3, 
Onondago. 
Sp.gr. 10958. 

Muriate of soda 

Muiiate of lime 

Muriate of magiieda 
Sul})hate of lime. ... 
Carbonate of lime... 
Silex 

' Grains. 

224G-0.'j t 551-52 
13-15 21-07 

7-90 11-70 

55-2() 36-30 

2-63 2-24 

1-30 -60 

Grains, 

2016*33 

40*75 

9*30 

118*20 

*60* 

1 

Grains. 

3780*34 

23*12 

5*78 

106*93 

5*78 


Solid matter... 

j 2326-29 

1 622-93 

2185-18 

1 3921-85 


SillimaiCs Journal^ voh vii. p. 344-, 


CAPT. parlby’s riflr rockets. 

To those interested or curious in the important matter of 
yesterday^ (Dec. J3, 1823) exhibition at Diini-Dum, where 
the first practical experiment of Capt. Parlby's rifle rocket 
was undertaken b}^ express desire of authority, tlie result must 
be most gratifying, 'llie display took place in presence of 
General Hardwick, Commandant of the Bengal Artillery, 
who is now on the eve of embarking for Europe, of Colonel 
Casement, and many civilians and officers, who could not fail 
to experience a pleasing • and proud satisfaction at the com- 
plete success of an experiment of which the ingenious and 
scientific individual has himself just cause for exultation, and 
liis masters good reason to be gratified. The short notice, only 
a few days since, on which Capt. Parlby had to prepare, 
speaks much for the activity and ready resources of the depart- 
ment, which is directed under his sole management. 

The range of the rockets from their respective distances of 
600, 800, 1000, and 1760 yards, was in general most beauti- 
ful; and, in the ultimate result, establishes unquestionably 
the superiority of Capt. Parlby’s rifle rocket. A very small 
portion of them exploded, from causes attributable, we under- 
stand, to the great haste in which at so short a notice they 
were necessarily prepared. A few were fired from a tuln* 

K 2 placed 
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placed at a no less distance from the target than one mile ! 
one of which, at this amazing distance, penetrated the target ; 
two others ranged in fine parallel lines even over the target, 
one of these to the distance of 2300, and the other 2400 
yards. To the prolessional man it were needless to offer re- 
marks on the consequences dediicible from this successful 
experimental result in the department nf projectiles. The 
State and service at large can be no less interested on a prac- 
tical question of this kind, extending, as it does, its import- 
ance to the science in general ; and our regret is projiortion- 
ably awakened at knowing that the experiment, submitted so 
long back to our late Noble Commander-in-chief as 1815, 
and before the Congreve rocket liad readied India, should not 
earlier have been put to the test. 

It is to be hoped that some individual of office, or of tlu* 
ordnance branch, will ]>iililish, for their brother officers, a 
correct table of yesterday’s rocket jiractice, and that hereafter 
a comparative trial may be exhibited on the same* gi omul witli 
the Congreve and Capl. Parlby’s rifle rocket. — Calcuiia John 
Bull. 


The following is an accurate account of tlie range, of 
the rocket fired by me on the 1st of December, before Majoj 
Wood, Capt. Oliver, and Capl. Nichelson, &e. 

Length of the tube throiigJi wliicli the rocket was fired, 1(> 
feet. — Elevation 18 degrees. — Range to the first graze where 
the rocket lodged, 1473 yards 2 feet. — IVnetration into the 
ground exactly five feet. 

The size of the rocket is that wdiich according to pyrotech- 
nical rules is denominated a 1^ pounder, a leaden ball of the 
diameter of the mould be ing that weigJit ; but a rocket of this 
size, when filled with coint>osition anrl complete with its head, 
stick, &c., weighs about 5 pounds 8*ounces. 

From the penetration of the rocket into the ground at the 
distance of 1473 yards from the place from which it was fired, 
it may be presumed that had the rocket been thrown at a 
higher elevation, the range would have been extended beyond 
a mile. The range of the larger rockets is expected to be 
3000 yards. Samuel Parlby, Model Master. 


NEW PERIODICAL WORK. 

The Lyceum of Natural History of New^ York have lately 
published the first number of their Annals,” Its contents 
aie valuable, and evince the ardour of the members of (his 
highly resjicctable institution, in regard to the natural history 

ol 
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Calendar oJ'FUmi^ Fauna^ and Pomona. 

of their country. The object of the work is to give publicity to 
the papers read before the I>ycciini, the preference to be 
given in all cases to such as tend to elucidate the knowledge 
of the natuifal productions of the United States.” We under- 
stand it is contemplated to publish from four to six numbers 
in the course of the next twelve months, at from 25 to 37^ 
cents, or perhaps 50 cents, each ; the price depending in a 
great measure on the number of plates in each number. The 
price of tlie first number is 25 cents ; it contains four papers, 
two of which are on botany, one on mineralogy, and one on 
“ a new species of Cejdialop terns ” by Dr. Mitchell, Presi- 
dent of the Society. 

Calendar of Flora.^ Fauna., and Pomona^ at Ilartjield in Sussex^ 
from June 1 to Jul^ 1 5. 

June 1. — The Yellow Fleiir-de-lis Iris Pseud- Acorns., first 
flowered today. The two Goat’s l)eards begin to be very 
abundant in the gardens. The fields are at length beautifully 
bespangled with PamniciiH^ and here and there with 1 lare- 
bells, w Inch are luH yet decayed. Paras palnslris has young 
in the nest, as has also Mecistura vagans^ commonly calletl 
Long-tailed J^itinousc. The weather is become warm and 
pleasant, but by no means settled. Swifts* are become nu- 
merous, and indeed the whole Swallow tribe are more plenti- 
ful again this season than for several years past. 

June 2. — Tji/cknis Flos Cttctd i., Torment ilia xmlgaris., and Po- 
tentilla replans., in flower in the hedges. In the gardens a 
yellow' reflex Lily, which I take to h^ Liilium Pomponium /3 of 
Curtis. It flowers usually at the end of May in my garden. 
Train us europmLs^ which flow'ered at Hale End in Essex at 
the end of April, is only just come into flow er here today. 

June 4. — Crepis Mclunensis^ in flower. Geum nrhanum 
abundantly in flower; and also a new species (or perhaps var.) 
of Cardans^ found by T. F. Forster, Esq. near Bolebroke, last 
year. Iris spuria in flower. Tlie Monkey Poppy is still 
abundantly in blow, and a great ornament to the garden. 

* All the Ilirundincs arc now arrived and abundant. They came this 
year in the following order: the Swallow on the J9th; the Martin 
May 1 ; and the Swift May 23, which is very late. They came at once in 
abundance ; sometimes a straggler is seen on the 9th of May.— See Peren- 
nial Calendar for every day in the year, publibhed by Harding and Mavor, 
under the 15th of April, 

f A new species brought by me in bccd from Melun in France in July 
1S22. [ know not what bpccics to refer it to, and therefore have given it 

a name from its native place. 
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June 5. — A single example of Papaver Rheeas in flower, 
thougli not common yet. 

June 9- — Mimuhis luteus^ Hemerocallh fava^ Rhododendron 
ponticum^ Ranunculus acris plenus^ R, Flammula^ and Digitalis 
jmtpurea in flower. Mr. B. M. Forster discovered Cardamine 
amara in blow. Roses begin to abound. — Many prognostics 
of rain heard today ; the })eacock squalls ; spiders creep on 
the walls much, and the cock crows all day at unwonted 
Jiours. Tooth-ache and pains in tlie face prevail much. 

June 10. — A rainy day has followed yesterday’s prognostics. 
Papavd' duhium in flower. 

June 11. — St. Barnabas. — Commencement of the solstitial 
period. Gladiolus conimunis^ in flower; also yellow Allium^ 
and both Symp/iitum tuberosum and S. aspen imum , also a 
hybrid variety. 

June 17. — MalxHi si/hestris flowers in parts of Surr\ and 
Uamj)shire. 

June 21:. — Tills is the only year 1 remember wlien the 
Scarlet Lychnis was not in flower by this day. An old poem 
assigns it to St. John the Baptist, from its constancy to this 
day, and my journals for fifteen years confirm the fiicl. 

June 26. — Lpehuis ( halcedoxiica pisi in flower, but not com- 
mon yet. All the four British species of swallow very nu- 
merous. The weather at leiigth warm. Campanula Medium 
begins to blow. 

June 27. — l^he purple Martagon Lily a) 

in blow, though some plants of tin* same species did not o]>en 
their flowers till about St. Sv\ itliiii’s day. Foxgloves begin 
to abound under the hedges. Strawberries plentiful in the 
gardens. 

June 29. — St. Peter and Paul, — A single flower out on 
Crepis harhata\ the g<iiend flowering, however, tor)k place a 
fortnight later, Anafrallis ai'vcnsis begins to flower. 

June 30. — 'Fropcvolum majus begins to flower. Hay cut in 
my fields. Cherries and raspberries ripe, 

July 1 . — Verbascuml^pcfinitisj Ilicracium sylvaticum. Weath- 
er variable. 

July 2. — Visitation of the B. V. Mary. — Dog days begin. 
Weather changeable. licmerocallis fnh^a just beginning to 
blow. Garden pop} lies common. 

July 9. — CEnofhera biennis blows. The solstitial Flora is 
now in perfection, though later than in most foregoing years. 
The IJlium bvlbifcrum^ which flowered today, used always to 
be out in June. Much hay s})oiled by the w<*t and uncertain 
weather. Indian Cress abundant. 


July 
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July 14. — The vigil of St. Swithin was announced by the 
most tremendous storms of thunder and lightning ever re- 
membered by the oldest inhabitant of this village. Weather 
hot and close. 

July 15.— ^St. Swithin. The aestival period begins. Rain 
early in the day. Lilium candidum began to flower ; also the 
white Papaver somnifcrum^ Sonchus cceruteus ^ (a variety in- 
troduced by T. F. Forster, Esq.) in full blow. Weather warm. 
Agrostemma coronaria plentifiil. Scabiosa atropurpurea be- 
gins to flower. 

July 16. — Campamda rapunndoides and Inula Helenium in 
flower. 

Til is year presents a very bad show of apples. Pears are 
more numerous. Straw'berries, cherries and raspberries al- 
ready very abundant. 

Hiirtwell, July H>, 1824. T. FoRSTER. 


LIST OF NEW PATENTS. 

To John IJobbiiis, orVVaKull, Staflordbhire, ironmonger, I’or bis improve- 
ments ill gas apparatus.— Dated 22d June 1824. — 2 months allowed to en- 
rol s[)ocificatioii. 

To Humphry \ustin, of Ahleric) Mills, Gloucestershire, manufacturer, 
for certain improvements on shearing inachines, — 22d June. — 6 months. 

To John Beuton Higgon, of Gr.ivel-Iane, Houndsditch, Middlesex, gen- 
tleman, for his improvement or addition to carving-knives and other edged 
tools.— 22d June. — 2 months. 

To William Busk, of Broad-street, in the city of London, merchant, for 
certain improvements in the means or method of propelling ships, boats, or 
other floating bodies. — 21hh June. — (J months. 

'Fo William Pontifcx the }oiiiigcr, of Shoe-lane, London, coppersmith 
and engineer, for his improved modes of adjusting or equalizing the pres- 
sure of fluids or liquids in pipes or tubes, and also an improved mode of 
inedsuring the said fluids or liquids. — 1st Jub. — G months. 

To .John Leigh Bradhur>, of Manchester, Lancashire, for his mode of 
twisting, spinning, oi throw iiig silk, cotton, wool, linen or other threads or 
fibrous sulistances. — .‘Id July.— 2 months. 

To Philij) Taylor, of the City Road, Middlesex, engineer, for certain 
improvements on steam-engines. — Jkl July. — 6 months. 

To John Lane Higgins, of Oxford-street, Middlesex, esquire, for certain 
iinprovemcuts in the couslruction of the masts, ^ards, sails, and riggipg of 
ships and smaller vessels, and in the tackle used for working or navigating 
the same. — 7th July. — G months. 

To William Hirst and John Wood, both of Leeds, Yorkshire, manu- 
facturers, for certain inqirovemcnts in machinery for raising or dressing of 
cloth. — 7th July. -6 mouths. 

To Joseph Clisild Daniel 1, of Stoke, Wiltshire, clothier, for his improved 
method of weaving woollen cloth. -7th Jul}. — 2 months. 

To Cfliarlcs Phillips, of Repnor, in the parish of Frendsbury, Kent, 
esquire, for certain improvements on tillers and steering wheels of vessels 
of various denominations. — JiJth July. — 6 months. 
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XII. T/te Throvif of Vc^rfahle Physiology of M. Aubeut 
DU Petit 'I'houaks; or the Increase of Plants bif means 

of Buds^ or fixed Embryos, By John Lindley, Esq, 

To the Editors of the Philosophical Magazine and Journal, 
Gentlemen, 

T WISH to direct tlie attention of naturalists in tins coun- 
^ try to a curious theory of vegetable physiology whicli 
arose in France several years since, but which has not yet 
attracted notice here*. "The author, M. du Petit Thouars, is 
ecjually remarkable for the originality of his opinions, and for 
iht:; dexterity and ingenuity with which he supports them. 
Tiny are scattered over many separate works, anti have been 
published piecemeal and at long intervals of time; so that eVen 
in his own country, where his works are best known, few per- 
sons can be found who are acquainted with the precise nature 
of his theory, or who will take the trouble to consider the 
j)lain pro})ositions upon which it is supported, divested of their 
cliscursive and deeply metaphysical illustrations. 

This theory has always appeared to me to be a most re- 
markable explanation of most of the phasnomena of vegetable 
increase; and I have for a long time hoped that some notice 
would have been taken of it in those of our elementary works 
whicli are devoted to the subject of vegetable physiology. 

Whether the opinions of M. du Petit Thouars are founded 
on true or false reasoning, it is not necessary now to inquire. 
They are at least the opinions of a man of high reputation as 
a botanist and philosopher ; they have never been contradicted 
by any writer of talent, and from their peculiarity and inge- 
nuity are certainly deserving of attention. I therefore have 
subjoined to this comniiinication the principal propositions 
connected with the theory, extracted from the latest pub- 
lication of the author, in which they liave all been collected. 
If it should appear that suflicient interest exists among botanists 
in this country to induce you to occupy tlie pages of your 
Vol. GK No. 31G. Auix, 182t. L Journal 
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Journal \Nith a continuation of the subject, I will at future 
opportunities arrange under their respective heads the principal 
facts and arguments upon which the iheory is supported. 

I am, gentlemen, yours truly, 

Tiirnham Green, Jul} 2(), 1H34 JoiIN Lindliy. 

1. Tlic niu) is the first \isible moveable point of vegetation. 

One exists at the axilla of ever\ leaf. 

It IS inanilest in the greatei number of ditotyledomnis plant'' 
and of g? ^/s.sci. 

It is latent in monocotyledoiious plants, in which it exists onl> 
as a vital point. 

'Fhe leaf therefore is to the bud what the flower is to the 
fi iiit and seed. 

2. The bud is at first supported by the juices contained in 
the utricles of the inteiior vegetable substance or parenchyma. 
This is the operation by which the parciichj ma is ri'diiced to 
the state of jnl/i. 

That part is therefore analogous to the cot\ledon of the 
sEUD or srVTlNVI TMnR\o. 

8. As soon as the bud is formed, it is subject to tv o general 
movements. 

T1 le one is a motion ujiwaids, or an aiiidl motion; 

The other is a motion downwards, or a f<?7(sfnai motion. 

I'Vom the first proceed the iinbrvos of leaves, 

Analogous to which is the jilumule ; 

From the second proceeds the foi mation of I he new fibies 
of the wood or bark, 

Analogous to which is tlie radicle. 

4. Each of thes(- libies is formed at tlu* expense' of the 
(amhium^ oi of the saji produced by the first fibres and de- 
posited between the wood and bark. 

The fibres carry downwards the mattci necessary for their 
own elongation. 

Which matter is the descending bap, 

5. The development of the bud consists in the aerial or 
leafy elongation of these fibres; 

Each of which, attracted by the leafy extremity, carries up- 
wards v#ith it the matter necessaiy for its own elongation, 

Which matter is the asc eliding sap, 

G. From this sap are foiiiiecl two general substances, the 
woody and the jiarenchymatous. (Wliich were long ago le- 
cognised by Grew.) 

Tin woodv is ilisposed in fibres whiih undergo no change. 

'rhe 
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The parenchymatous appears formed, in the outset, of de- 
tached particles which unite and form utricles; so that it 
assists in the process of increase in evci’y direction. 'Fliis 
is the only substance wliicli is susceptible of a green co- 
lour. 

7. The sap is the food of plants. 

It is pumped ii}), in the form of moisture, by the root^, and 
it becomes exposed to the atmosphere in the lea^ cs. 

In the fiisl instance it lias a common list*; but final 1)^ it 
receives a particular destination accoiding to the kinds oi 
plants and their paits. 

It is only carried to the points w'hcre it is wanted, so that 
there is no universal circulation. 

Being composed, princijialiy, of the two geneial substances 
of which mention has been ina<le, the woody and iht* paien- 
chymalous, as sofin as one of these is employed in tin* process 
ol v('getation, it is necessary that the other should be disen- 
gaged and deposit(‘d 111 ihevuinity; so that tin" a]i})lication 
ol one substance is the sepaiation of the other. 


XIII. On the Exl) aet ion of Sdoiium fum the Ra^id man of the 
Sulphune Add IVoihi^ of Euha^uciiz in Bolunua . and on tin 
Cause of the Odom of Tdlm lum. Btj P/ (//c.s.9r>r St HOLZ, of 
the PolijtedinK Institution of Vienna.* 

¥N the winter of tlie j'cars 181^1-2, I examined the thick 
matter which collects in the leaden chambers of the Auer- 
s]>erg manufactory of sulphiiiic acid at LukawiU in liolitania, 
and which, from its gray colour inclining to red, had excitetl 
the attention of M. Schrattenbach, the director of the woiks, 
and a v'ei’y active man, who delights in the promotion of the 
natural sciences. A few experiments upon it with chemical 
tests immccliately showed that it contained selenium, of which 
I have now extracted from it several ounces in its purest 
form. As this residuum was not of such a comjioimd nature 
as that of the Gripsholm Works, from whicli Berzelius first 
extracted selenium, I w as enabled to make use of a jirocess 
much more simjile than the one he adopted to obtain that 
bod}^ The substance was introduced into a tubulated retort, 
with muriatic acid and a little nitric acid ; aiul nitric acid being 
added from time to time, was evaporated nearly to dryness on 
a sandheat. It was now repeatedly lixiviated with boiling 
water; the solution filtered, concentrated by evajioralion, and 
mixed with a solution of sulphite of ammonia, which had been 

^ Fioin hcliwcigfrriN loKt natj ut (7/c/iiUj N. Ik band viii. p. 231. 

L 2 pi ("pared, 
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preparetl, inunecliately previoub to its application, l)y passing 
siil]iliur()iis acid gas tlirough a solution ol' carbonate of am- 
nion la. The precipitate thus produced was collected ‘on a 
filter, and first edulcorated with cold and afterwards with Jiot 
water. On boiling the fluid which had ])assed tlie filter, and 
wliich had a strong smell of sulplmrons acid, nothing more 
was separated from it, either alone or with further addition. 
Tlie bulky red precipitate became diminished in a consider- 
able degree on pouring the hot water upon it, and clianged in 
colour to lead-gray, and then most restanbled the gray pow- 
der which is obtained by exposing the tri])le-salt of platinum 
to a red heat. The powder was now distilled in a small glass re- 
tort; but it reejuired a consitlerably greater heat than is neces- 
sary for the distillation of sulphur; viz. a dark red heat, until 
the retort began to soften. In this process 1 observed the 
same changes of colour and lustre, according to the various 
circumstances of cooling and tlie dillerent modifications of' the 
state of the aggregate mass, as those which have been de- 
scribed by Berzelius. To detail the* e\])eriments 1 subse- 
quently undertook with this new and interesting substance, 
would, as 1 obtained no new results, merely serve to confirm 
the statements of that chemist; which would be the more su- 
perfluous, as his w^ell-known exactness and veracity allow no 
room for doubt. I cannot however agree witli Berzelius in 
arranging seleniimi witli the metals, now that I am ac([uainteii 
with it from iny own observation ; but I have given it, in my 
lectures, a place among the simple inflammable bodies, as they 
arc called, im mediately succeeding sulphur. 

The sulphur burnt in tlie chambers of the manufactory at 
Lukawilz is obtained from ])yrites found in the vicinity of 
that place, and the enormous abundance of which occasioned 
the establishment of these works. A quantity of the pyrites 
w’as sent me as a sample; Imt they did not differ in their ex- 
ternal appearance from ordinary pyrites, nor could our mine- 
ralogists here observe any distinguishing characters in them. 
1 assayed tliem for selenium, but could not discover any; so 
that it must either occur in them in such small proportion as 
to esca])e detection by the usual tests, or in single specimens 
only, and those which I examined must have acciilentally been 
free from it. 

In the course of last winter I had opportunity of confirni- 
ing, by direct experiments, the supposition of Berzelius, that 
the smell of tellurium in vapour might be owing to selenium. 
M. R. von Gei'sdorf, the principal assaycr here, and of equal 
ability as a chemist and mineralogist, gave me, for further exami- 
nation, a portion of sulphur which he had obtained by distil- 
lation 
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irition from a great (iiiaiitily ot* ore of telluriiiiii (particularly 
from tlic foliated ore of Nagyag, ^\ith at most five per cent, of 
tlie matrix), f'rom this ore, freed by distillation i'rom a part of 
its sulphur, he has reduced the metal in greater quantity, pro- 
bably, than it has yet been procured in by others. "Idie sul- 
phur I received from him, the apjiearance ol' which already 
denoted it to contain selenium, yielded, by the process above 
d(‘scribed, thirty grains of that substance in a state of purity. 
1 regret, that owing to the nature of the material examined. 
It was not in my power to determine wliether all the ores of 
tellurium, or only certain species or varieties of tliein, contain 
selenium; and also that 1 was unable to direct my attention 
to the quantity they may contain. It is now ascertained, how- 
eAer, tii.it teilurium deiives its odoui from selenium; for tlie 
pure tellurium reduced by M. \on Gersdorf emits wliile 
burning, or by partial oxidation during sublimation, merely 
the smallest indication of diat smell, whiclj, since Klaproth’s 
investigatiem, has been considcjed as a characteristic of this 
metal. 

\u'nuci, .III!) h 


XIV". [ lints to'iVaids the Nat to at Histon/ of the Toad ^ . 

Ihj W'^II.LIAM FoiJlLRGlLI, Esq. 

p'ROM remote anticjuity to thcpiesent (*Jilighlened age, the 
toad has had the unmerited misfortune to be consideied 
as M iiomous in no common degree; which has subjected it 
to e\er> speci»*s of cruelty that prijudiced ignorance could 
mflicl. If the follow ing observations, illustrative of its ti ue 
manners and habits, should have* the e^ffect of procuring it 
belter treatment, b}^ jjroving, not only its innoccncy, but use- 
fulness in the oeconomy of nature, the writer will reflect with 
satisfaction on the time devoted to thia friendless reptile. 

Toads leave the place of their retreat for the winter the 
first mild weather in the spring, and their first work apj)ears 
to be tlie jiropagation of their species; to accomplish which, 
they resort to watery ditches, pools, and the weedy margins ol‘ 
lakes : the spawn is extruded from tlie female in a long string 
resembling small beads connected by a transparent gelatinous 
substance; the male sits perched upon the back of the female, 
and the sjiawn is impregnated during extrusion. The writer 
has never been so fortunate as to see him perform the office 
of accoucheur as related by Demours in the Meinoirs of the 
French Academy; but he will not assert tliat such a circum- 

^ Some extracts from this paper were given in theLinnacan Transactions 
vol. \ih. p. o)8. 
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stance never takes place : yet if anyone attentively considt'rs the 
structure and position of the hinder legs, he will be convincetl 
of the difficulty, if not impracticability, of bringing them to 
bear in such an operation. The first part of the string is 
probably extruded by a peristaltic motion f)f the ovarium; and 
when this is of a sufficient length, the female entangles the end 
by swinnniiig round the stalks of weeds or small twigs, which 
when once accomplished all the difficulty is over, as she then 
swains in any direction that may Iiaj>j)en, taking care fre- 
quently to surround any weeds or stalks of acjuatic plants 
capable of sufficient resistance; and as the male keeps his 
station during the whole process (which tontiiiues several 
days) their joint ellbrts in swdmming are sidhcient lor the pur- 
pose of delivery. Thus (‘iitangling the chain of spawn elfects 
a double jiurpose, by expediting the extrusion, and securing 
it from being swept away by the current or any inundation 
that may take jilacc jirevious to the eggs l)ecoming lad]H)Ies. 

The young fry having assumed their p(*rlet t form, leav^e the 
water and spread over the adjoining meadows, some y(*ars in 
countless multitudes, and aie the favouritt* lood of m.uiv birds, 
and even of such toads as are of sullicieiit growth !o swallow 
them. 

Though ineajiable of bearing much cold, the toad is iinpa- 
litmt of lieal, and never of choice takes uj) its residence lor the 
day in a sitiuilioii exposed to the rays of the sinu but generallv 
in some chirk coriu‘r ovf*rshadow'ed by tlic foliage of lall- 
gi owing ]ilants or shrubs, wher<‘ it jiatiently waits like the 
spider in its web, read^ to dait its loriindabh* longue upon 
any luckless insect tliat may come near: lor during the lieat 
of the day it is rarely seen craw^ling abroad in search of piey; 
yet it wall greedily ‘•eize wdiat casually comes within its leacli, 
and even jiursue a little distance, but vvhethc'r it succeeds c^i 
is disappointed (if not disturbed) retreats to its station, and 
often in a backward direction. Its b(‘auliful eyes stand so 
prominent as to enable it to see its prey Ironi w hatever cjiiartei 
it may approach. Its tongue wdien at rest is conical, very elastic 
and capable of great elongation, and covered with glutincms 
saliva to which small insects adhere when struck ; its basis is 
fixed just within tlje anterior rim of tlie low^er mandible, 
and the apex extended back tow^ards tlie throat, in which it 
differs from every English reptile the writer is acquainted with, 
the frog excepted, which takes its food in the same manner, 
but, being endowed with superior locomotive powers, does nol 
use its tongue with the admirable dexterity of the toad. In 
the ujiper and lower mandible are two protuberances, !>y 
means of which it inslantU squeezes to death bee s .ind wasp-, 
prcMoiis lc» d^glutilioij I( , 
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Its food is sniiill worms, bei‘s, w.asjis, spiders, caterpillars, 
maggots, beetles, aiul in sliort insects of almost every de- 
scription, cxce])t butterflies, and even these it will occasionally 
take wluMi their wings are shortened. Although capable of sus- 
taining long abstinence, when oj)portiinity oilers, it is a vora- 
cious feeder. To mention one instance may be snflicient. The 
writer gave a middle-sized toad nine wasps*, one immediately 
after another; the tenth it refused: this was in the forenoon; 
in the afternoon of the same day he gave it eight more, the 
ninth it followed with devouring eyes, but did not strike it. 

To see the toad display its full energy of character, it is 
necessary to discover’ it in its place of retirement for the day, 
and, if ]mssible, nnperceived, drop a caterpillar, small worm, 
large fly, bee, ike. within its sight, and it immetliately arouses 
from its aj^paront torpor, its eyes sparkle, it moves with 
alacrity to its prt y, and the w’hole re})tile assumes a. degree of 
animali<3n (juite contrary to its gt ncral sluggish a[)pearance : 
w hen arrived at a ])r()j)er distance, it makes a full stoji, and, in 
the attitude of a pointer, motionless e^ es its destined victim 
tor a lew seconds, when it darts out its tongue u})on it, and 
lodgi‘s it in its throat, with a velocity the eye can scarcely fol- 
low, It sometimes happens to make an inefiectual stroke, and 
stuns llu* insect w ithout gorging it, but never makes a second 
til! the* object of its prey resumes jnotion, 

'riie writer lias never succeeded in rendering any so com- 
plet(‘ly domestic as that mentioned by J. Arscott, Esq. in liis 
letter to Pennant; yet lie has certainly familiarised several so 
I’ar as to have reason to believe himself and family were distin- 
guished from strangers. One summer, happening accidentally 
to remove an inverted garden pot which had a part of’ its 
rim broken out, he found a toad had taken iij) its residence 
under it ; he quietly replaced the pot, and instantly com- 
menced feeding it with every variety of insects he could pro- 
cure, which, when dropped before the hole in the pot, it would 
march out and immediately seize, and retire to its hole until a 
fresh insect attracted its attention. Almost every evening it left 
ils station to ramble about the garden, but uniformly returned 
eai ly in the morning to its favourite situation under the pot. 
This was continued several weeks; but ha})j>eniiig to have a 
party who were desirous to see it feed, it a])pcared unusually 
sliy and restless ; in the evening it quitted its place, aiul re- 
turned no more that season. In the succeeding summer either 
the same toad, or another so like it as not to be distinguished, 
took up its residence under the same pot, which was diligently 

Wasjis. bees, &:c. innst be cle|)ri\ctl Dfa wini^ previoii^l} to their bein» 
tlroppeil befori' the toji<l. 
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fed during the summer; this was continued several yeais, 
making its lirst ap})carance the latter end of May, aiid re- 
treating about the middle of September. That this toad di- 
stinguished the writer and the persons of his lamily (who were 
in the daily habit of feeding it) from strangers, he cannot 
doubt, as it would permit them to stroke and pat it without 
discovering much inclination to hide itself from observation. 
What exit it made was never known. 

J. Arscott, Es(j. in his letter to Pennant before* alluded to, 
says, I imagine if a bee was placed before a toad, it would 
certainly eat it to its cost.” This was undoubtedly a mistaken 
idea, as the Apis mcUi/ica^ arnica^ Inirsh is^ and the I rspa 
milp^aris^^ its favourite food, the writer having for many 
years given them in large (juantities to many dillereiit toads 
with perfect impunity, and no otherwise disabled tJian having 
a wing cutoff to prevent their flying away. Mdien tla*v hav< 
struck any of the above insects, deglutition does not iiiiiue- 
tliately take place as in other cases, but th«* lower mandibh* 
remains closely compressed against the upjx'r lor a few' s(‘- 
conds, ill wliich time the bee or wasp is killed and all dangta- 
of being stung avoided. Tlie protuberanci s in the up})er ami 
lower mandible, before remarked, appear to be di stined ihv 
this office. 

A fine toad having taken up its abode in a convenient situa- 
tion for feeding, some honey was spread on a leaf, and ])]ae(*d 
at a little distance from it. The honey soon attracted a number 
of flies and w^asps, and it was surprising to see* the caution with 
whic h it approached the leaf, and its dexterity in striking the 
insects as they alighted; pleased with its situation and en- 
tertainment, it resorted to the* same place many (la\s. One 
morning another load Jiad placed itself' about a fool distant 
from the former; a variety of insects were droppi*d one by one* 
between them ; their attention was mutually attracted, and 
they frequently set at the same insect; yet the disappointed 
toad never discovered tlie least resentment or vindictive spirit, 
nor did the writer on this or any other occasion ever observe 
tlie least disposition to (juarrel with or annoy each other. 

Having for many years fed toads with a great variety of 
insects, it occurred to the writer to try them with the young 
of their own s})ecies. A small one (about three-fourths of an 
inch long) was procured and drop})ed before a full-grown 
toad: as soon as the little victim began to mo\e ofl*, it was 
eagerly pursued, struck at, and fairly swallowed. This exjieri- 
ment has been frequently repeated with many diflerenl toatls, 
witli various success, and it must be admitted lliat mon* will 
refuse tlian devour tlie young of their ow n species. 
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To try tlicir iiuliscriuiinate appetite further, some living 
miiiows Phoxinus) were })rocured, and one of them 

drop])c(I l)el()ie a toad: so soon as it began to struggle its no- 
tice vsas attracted, and Jiaving approached to a proper distance 
it viewed itwitli altentioii, and after some time made a stroke; 
but being slippeiy, it did not adhere sunicieiitly to its tongue 
to bring it into its mouth; but the rninow continuing to strug- 
gle, the stroke was rc'peated, anti tht‘ minnow swallow^ed, 
After a few minutes a second was drojiped, jiearJy two inches 
Jong, a! wliicli some i’eeble and ineirectual strokes weie made; 
lla^ mi lino w w'as taken up alive and }>ut into waiter. Next 
morning tiie toad wa^ obser\t‘d in tlu‘ same place; the min- 
now tlrop})ed btfort* if, v^hIeh it struck at \igorously and fairly 
sw allow'ed. 

One trait m the chai after of the toad must not be passed 
)ver witlioat notice, and iliat is, its uniformly refusing to feed 
on dead in'^ceUs, howt'vcr ri'Ceiit. 'J'o ascertain wdicthcr the 
■elleets ol‘ luingi r would not over(‘Ome this aversion, a vigor- 
ous toad was pLiccal in a largt' garden pot, and a number of 
iee(‘utl\ dead bee> jnil in along witli it, and covered so as to 
idiuif air, but preNcait the access of any iiised large enough 
ibr ]( to lec'd iifioii ; at the expiration of‘ six or seven days, on 
•xaiuiUviiion it was f(>uiid not a bee had been touched; yet^ie 
Miiie) Iroui many years’ e\peri(*net» knows that when alive 
ihe\ aie a linourite food. It may be alleged that this was not 

laii K \peiiment, and that being in a state of unnatural con- 
hiitau(ui was tlu* eaus(‘; but that couki not be the reason, as 
tluy will generally eat living insects freely after one hour’s 
juijuisoiimeni. 

About \he timu the 1 lirundmes leave us, toads retire to 
their winti‘r (juarters, whicli are in the bottoms of walls, roots 
of hedges and close biislies, or any situation where they are 
likely to be pi'otccted from the frosts of winter; and some even 
burrow in the solid ground to a depth which the frost seldom 
]H*iietratcs, not in numbers together like frogs, but solitarily*. 

' [n the ^prin^ the writer has twice had an opportunity of detecting 
them ill the act of emerging from their aiimial interment. Walking in his 
u?*chard, a'N often as he happened to tread on one ^lartieular spot a faint 
sipieak was htMi’ii, vJiiili hciiig frequently repeated, he was iiifliiced carc- 
fullv to open the grouml, and lonnd that a toad liad approached so near the 
suri’ace that the jiressure of his foot had given it pam. The second was 
ill a diy open meadow, and discovered hj the uttering of the same sort of 
stjneak on triMding on one place; and on opening the grcmiid a toad was 
found as in the lirst instance. 

d'hey hurrow backwards, by the alternate motion of their hinder legs, 
the writer having ‘ceii them in the \ei v act. 

\'ol. ti4. No, 818. -k/g. lb-1. INI The 



90 Mr* Fotliergill un the Natu) al History of the Toad. 

The uses of the slender billed small birds have been long and 
deservedly acknowledged in preventing, or at least checking, the 
noxious increase of many sorts of insects; and it is hoped the 
unprejudiced reader will no\v consider toads as able coadjutors 
in the work, and tj*eat them with that indulgence they are so 
justly entitled to. Whoever expels them from Ins premises (the 
apiary excepted) is driving away useful servants. The writer 
hopes he has established the character of toads as to their 
usefulness; and that they are devoid of all ])oisomms or venom- 
ous (puilities whatever, he is perfectly satisfied from manv 
years’ observation and c\j)erieiice, having handled them in all 
directions, opened their mouths, and given them every ()])por- 
tunity and even provocation to exeit their venomous power 
if possessed of any. In short, he believes tlu'iu to Ix' the most 
{)aticnt and harmless of all rejUiles. 

The following observations being connected with the na- 
tural liistory ol‘ the toad, ma)^ peilmj)s not im])rop(‘rly follow 
as addenda. 

The substance known by the name of star-jelly or star-shol 
{^Tremclla Nostoc\ found on marsh} gjound, is the dvCompos(‘d 
bodies of toads or fiogs, but more ])articularly tla* latter, the 
writer having frequently found the exiivia* ol tl»e leptile con- 
ne0ed with it, and lie has also seen the lacirated body of a 
frog lying on the margin of a lake tan* da\, and the next seen 
it convertcHl into iJiis substance', the atmosphere at the tinu' 
being very humiel and the weatlmr vu*t, which appear to be 
necessary aeljuncts to the formation of star-jelly. It may be 
objecteel that this substance is sometimes found in ])laces in- 
accessible to I'rogs aiiel toads, as the tops ol* tliatche'd bams, 
hay-ricks, &c. This is easily ace*ountetl Icir; these re})tiles 
are the food of various birels of prev, and by them carrieil to 
those situations to be devomcci at tln*ir leisure; and if scared 
in the act, the laceratetl toad or frog is left behind, and if the 
state of the weather and air is liivourable to this mode of de- 
composition, star-jolly is formed. If the wiailher is hot and 
dry, they arc converted into a hard leathery substance. Frogs 
in particular are rarely decomposed by the usual j^roccss of 
animal putrefaction. 

Pennant says, The gclatinou » substance known by the 
name of star-shot or star-jelly, owes its origin to the winter 
mew, or coddy moddy, or some of the kind, being nothing 
but the half-digested remains’ of earth-worms on which these 
birds feed, and often discharge from their stomachs.” 

It is not contended that this ittay not in part be true; but 
no part of the star-jelly the writer has ever seen could derive 

its 
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its origin from this source, as iieitlier the winter mew nor 
any of its congeners ever make any stoj), and are rarely seen 
in his neiglibourhood. 

Carr End. WiLlJAM FoTiiruGlLl.. 


XV. Some Obsej'Ttations on the Migration of Birds. By the 
late Edward Ji. nnlh, M.JX F.li.S. ; *wifh an Introdnetorij 
Ijetler to Sir Humphry Davy, Bart. Pres. li.S.j hy the 
Rev. G. C. Jenner. 

[Concluded from p. GO.] 

T PROCEED now to make some observations on another 
kind of migration, directly opposite to the foregoing, namely, 
the return oi' the spring migrators to their resjjective homes. 

T1r‘ great disproj)ortion in numbers between tliose s})ecies 
of bii’ds A\hich (piit the country in summer, and -those that 
leave it at the autumnal season, lias led naturalists to lose sight 
of the t‘arly migrators, and to coniine their reflections on the 
subject to the late ones only. Hence the common obser\a- 
lion, that they are all driven ofi* through a failure of food or 
a cold temperature of the air. But seeing that many of them 
disap))ear in the summer season, when food is placed b^bre 
them in the greatest j:)lentv, muiit seek for some other 
cause. If we examine what is now going forward in tJie ani- 
mal economy, dissection will point out a change in tlie testes 
and ovaria, the very opposite to that whicli took place in the 
spring. Ihese parts now begin to shrink*, the disposition 
for raising a further progeny ceases, and the nuptial knot is 
dissolved. What inducement have they to stay longer in that 
country where, I thiidv, it clearlj^ appears their chief object is 
to multiply their species? This being now ellected, they re- 
tire to different parts of the globe, doubtless better suited to 
their geneial dispositions and wants, wJieu disengaged from 
parental duties. In many of the migrating species, indeed in 
the far greater number, the disposition lor further incubation, 
and the season for their procuring a further supply of insect 
food, cease at the same time. It is pretty evident from the 
habits of the cuckoo and the swift, that quit us in the summer 
as soon as their nesting is at an end, that swallows, martins, 
and those birds that disapj)car in the autumn, would depart 
at an earlier season, even though their supplies were to con- 
tinue, if the rearing of their young were perfected. Indeed, 
as has been before observed, so strong does this propensity 

• T examined a female cuckoo the first week in July, and found the 
oviduct shrivelled, and all the eirgs disposed of. 

M 2 


now 



02 Dr. Jcnner o/i the Mig} aiion Buds. 

now and then appear, that it overcomes even the obligation 
of rearing their young when hatched late in the seastm, and 
they are sometimes left in a callow state to perish in their 
nests. This premature departure, probably arises from a re- 
verse of that stimulus which occasions the too early migra- 
tion of the spring birds, as has been noticed in a former part 
of this essay, namely, a change which takes place in organi- 
zation. 

One of the most singular occurrences in the history of mi- 
gration, is the mode of dejiarture of the young birds from the 
country where they were produced. It may be conceived that 
the bird which had once crossed the Atlantic, or any other 
ocean, might have something impressed upon it that should 
prove an inducement to its return; but this cannot be an in- 
citement to the young one. The identical bird, which but a 
few w'eeks before burst from the shell, now unerringly finds, 
without any apparent guide, a track that leads it salely to the 
place of its destination, peiha}>s in main instances over the 
widest oceans. 

It is well known, that those birds wliich incubate several 
times in the course of one summer, forsaki' their first broods 
when they no longer require their protection ; and being now 
alienated, they cannot, in their jiarents, find the guiiles that 
conduct their course. As swallows and martins congiegate^ 
prior to their departure from us, it may be said that their 
young, though discarded, may mingle widi the common flock, 
and in this particular instance 1 am ready to admit that it is 
probable they may do so ; but there are many migrathig birds 
that never either associate with swallows and martins, or join 
together in flocks, as the nightingale, redstart, and indeed the 
far greater number As a striking proof that the parent bird 
cannot possibly be the guide, in one instance at least, we may 
point out the cuckoo, wdiose offspring finds a distant shore in 
perfect safety, although it could never know the parent to 
whom it was indebted for existence, and though its existence 
in numberless instances must have taken place even after the 
departure of the parent. For the old cuckoos invariably leave 
us early in July, when many of their eggs are yet unhatched 
in the nests of those small birds to whose fostering care they 

* Swallows and martins congregate on the sunny sides of buildings for 
the sake of warmth, and not, as it is generally supposed, to hold a kind of 
consultation previous to their final departure. In the wet summer of 1821, 
when the air was unusually chilled by the long continued rains, they were 
observed to assemble, during some intervals of sunshine, for several succes- 
sive mornings, ns early as the middle of July, and in the present year (1822) 

I remarked the same on some mornings that were unscasoiiabb cold about 
thr middle of August. 
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are intrusted. Compared with quadrupeds, and some other 
animals, birds may be considered as acquiring the adult state 
at an early period, and the young biril, at the time of its leav- 
ing us, may be looked upon as })ossessing power ecjual to the 
old one in procuring food, velocity of flight, &c. The })areiit 
bird, from having lost that stimulus by the subsiding of the 
testes and ovaria, whicli urged it to incubation and detained 
it here, is now reduced to a condition similar to that of its 
offspring, both falling into the same habits, and remaining in 
the same state with respect to organization, until the return- 
ing calls of nature urge them to quit that country agaiji to 
which they are now about to depart. 

11 . 

Winter Birds of Passage. 

Wc have, ’tis hoped, made it pretty evident that summer 
l)irds of passage come to end depart from us at certain sc^asons 
of the year, merely lor the sake of a more agreeable degree of 
warmth, and a greater plenty of food ; both which advantages 
they procure by an alternate change of climate; but the mi- 
gration of winter birds of ])assage, and particularly of field- 
fares and redwings, is much more difficult to be accounted for, 
there being no such aiiparent necessity either on the score of 
food or climate, for their departure from us.’^ — Mr. Catesby, 
Phil. Trans. No. 488 . 

Th(i winter birds of passage, as they are commonly called, 
begin to take their leave of us about the same time that the 
spring migrators are taking wing to pay us their annual visit. 
As the latter appear among us in gradual succession, so in 
like manner the former disappear. They are both actuated 
by tlie same impulse, the former in leaving, and the latter in 
coming to this country, namely, the enhirged state of the testes 
and ovarium. As soon as the stimulus becomes sufficiently 
felt, they quit their homes in quest of a country better suited 
to their intended purpose than their own. 

That a want of food cannot be the inducement, must be 
obvious to the slightest observer. When the redwing and 
fieldfare quit this country, it abounds with that food which 
they prefer to any other ; and at this time they are in the finest 
condition ; the redwings often enjoying their plenty by assem- 
bling together on trees, and tliere uniting tlieir feeble voices, 
make no unpleasant song 

^ The same thing happens through the winter, whenever the weather 
has long continued so mild as to allow them plenty of insect food. The 
starling (and some other birds which have a short note and weak voice) 
unites with its companions in the spring, and forms a similar concert. 

The 
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The winter birds (tlie females at least) may be said to seek 
a bettor accommodation, upon the same principle as the poor 
woman wlio quits her cottage for the comforts of a Lying-in 
Hospital. Here, both liorself and suckling are for a while 
supported in Unit peculiar way which their situations at that 
time require. For this reason, conceiving it will tend to lessen 
confusion, 1 choose to call this country tlie of the winter 
birds (though not natives), and the countries from whence they 
come, the home of the summer birds, looking upon the latter 
merely as visitors ; and let it bo recollected how soon the visits 
of some of them are paid ; for, being governed by an unerring 
principle, they stay to accomplish one great design ojily, that 
of rearing their young, and then return. 

The countries to which many of tlie winter bir(N retire not 
being very far distant, are better known to us than those to 
which the summer birds migrate; but 1 must forbear enter- 
ing into an inquiry upon this subject, as rtmiote from the de- 
sign of this pa})er: and indeed it may be thought 1 have al- 
ready, in some instances, digressed too w idely I'rom iny original 
purpose. 

The migration of the winter birds is less distinctly marked 
than that of the spring migrators. The snipe, the w ild-duck, 
the wood-pigeon, breed here in considerable numbers; the 
two latter indeed, particularly the w^ood-pigeon, are so nu- 
merous in summer, that we should hardly be reminded of the 
migration, did they not pour in upon us in such immense 
flocks in the winter. '^Fhey are accom})anied by the stock- 
dove, which I have never known to breed here. The home- 
bred w ild-ducks are easily distinguished by the men who at- 
tend decoy -pools, by the meanness ol’ their plumage, when 
compareil to the brightness of tliose birds which conic from 
abroad. The foj uier arc taken some weeks earlier than the 
latter. 

The most conspicuous among the winter migrating birds 
are the redwings and fieUUares. These are regular and uni- 
form in their appearance and disapy>earance, and I believe 
never risk the trial of incubation here, at least I never could 
hear of a single instance. The food of these birds has in the 
works of every naturalist I have ever had access to, who had 
written on the subject, been pointed out as the haw, the fruit 
of the white-thorn 

This is an error that has long wanted a correction ; for in 
open weather they take them in very scanty quantities, and 

* “ The principal food of these birds, while with us, is the fruit of the 
white-thorn, or haws, which hang on our hedges in winter in prodigious 
plenty.* ** — Phil. Trans, vol. xliv. p. 435. 
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ieed on the ground on worms and such insects as they can 
find. Altliougli repeated examinations of llie contents of the 
sloniach have afforded the best proof of this, yet there is 
scarcely any need of calling in its aid in the present instanct', 
as we may be convincetl of the fact, by seeing them in flocks 
feeding on the ground in open fields and meadows. 1 do not 
deny their taking the haw and other vegetable food from the 
liedges ; but they do it in so sparing a wa}^, that I Iiave re- 
marked, that redwings and fieldfares died through hunger 
during the long continuance of frosty weather, while the haws 
tai the hedges were by no means deficient. The occasional 
departure of tlic'se and some other winter birds during a long 
contuiued frost, must be very obvious. '^Fhe greater number 
di.sa})pear soon alter its connnenceineiit, if it sct.^ in very se- 
verely: some few are always left behind and are soon starved, 
if not fortunately relieved by a thaw. Those that are driven 
to this necessitous migration, ])robably })ursue a track that 
(piickly leads them out of the reach of frost. Of these flights 
I shall produce instances, which render it probable that they 
are able even to outstrip its course. 

The approach of intense frost is often to a certainty made 
known to us by the appearance of a Jiumerous tribe of water- 
birds, some of which are rare, and seldom show themselves 
liere on any other occasion. We commonly see them three or 
f()nr days prior to the setting in of very severe frosty weallter. 
This was manifest at the latter end of the year 1794, at the 
coming on of the severe season that ensued. In the river 
Severn, about a mile and a half to the westward of this ])lace, 
were seen and taken many species of water-birds, that gene- 
rally confine themselves to the more northern regions. Tar 
more ])leasant is it to see during the continuance of hard forsl, 
the return of those birds which had leli us at the beginning. 
These are pleasant omens, and most certainly forebode a thaw. 
The following example shows how soon they catch the first 
o})})ortuJiity of again seeking those countries from which they 
were so lately driven by necessity. The day preceding the 
thaw, the frost being then intense, a gentleman who was 
shooting observed a large flock of fieltl fares, birds that arc 
extremely common here in milder weather. They were as 
much untamed as if no frost had appeared in our island, lie 
liad the good fortune to shoot one of them, which was 
brought to me. I found it as fat anil plump, and in every 
respect in as good condition, as if it had remained here undis- 
turbed, and had found provision in the greatest plenty, though 
it was without a particle of food in its stomach. Its last meal 
was digesteil ; and the frost still remaining, it could find no 

food 
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food for its present support. Now it is very obvious that tliis 
bird, and its companions, must have taken a long flight, and 
probably in a very short space of time ; for the intense frost, 
that was of such duration and so severely felt here, extended 
far into the more southern parts of Europe, beyond which 
tliey must have resorted for that plenty of food which gave 
plumpness to the one I examined, and doubtless to tlie whole 
flock, from their appearing so wild and vigorous. It clearly 
appears, that in their flight they exceeded the progress of the 
thaw, as the northern birds did that of the frost. This thaw, 
though it was again succeeded by frost, came on very rapidly, 
and occasioned, by the sudden melting of the snow, those de- 
structive inundations through the kingdom, that will not readily 
be forgotten. 

This account of the fieldfare sets the fact of migration, 
though from an accidental cause, beyond the reach oi doubt. 
There was no support for it here ; the ground was deci^ly co- 
vered witli snow, and the intense 1‘rost, by its long duration, 
had destroyed every tiling that could afford it succour; it 
must therefore have taken a long flight from this country, 
and returned to it again at tlie approach of temperate 
weather. 

Having already made so many digressions, I cannot add 
another walhout olTering an apology; but as there is some- 
thing so like providential design in the order in which the 
song birds chaunt out llaar warblings during a long summer’s 
day, I trust tlie Society will pardon my laying before them 
the following observations on the subject- 

We must observe, that nature never gives one property 
onhj to the same individual substance. 1 hrough every gra- 
dation from tlie clod we tread ujion to the glorious sun which 
animates tthe whole terrestrial system, wc may find a vast 
variety of pui’poscs for which the same body was createtl. If 
we look on the simplest vegetable, or the reptile it supports, 
how various yet how important in the economy of nature 
are the offices they are intended to perform ! The bird, I 
have said, is directed to tliis island at a certain season of the 
year to produce and rear its young. This appears to be the 
grand intention which nature has in view ; but in consequence 
of the observation just made, its presence here may answer 
many secondary purposes; among these I shall notice the 
following. The beneficent author of nature seems to spare 
lip pains in cheering the heart of man with every thing that 
is delightful in the summer season. We may be indulged 
with the company of these visitors, perhaps, to heighten, by 
the novelty of their appearance, and pleasing variety of their 
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notes, the native scenes. How sweetly, at the return of* 
sprino-, do the Jiotes of the cuckoo first burst upon the ear ; 
and wliat apatliy must tliat soul possess, that does not feel a 
soft emotion at tlie song of the nightingale (surely it must be 

fit for treasons, stratagems, and spoils”) ! and how wisely is 
it contrived that a general stillness should j)re\ail ^hile this 
heavenly birtl is pouring forth its plaintive and melodioU'> 
strains, — strains that so sweetly accord with the evening hour ! 
— Some of our foreign visitors, it may be saM, are inharmo- 
iiioLis minstrels, aral lather disturb than aid th(‘ general con- 
cert, In the midst of a soft Avarm summer’s tlay, aaIicu the 
martiji is gently floating on the air, not only pleasing us with 
the peculiar delicacy oi it.-, note, but with thc‘ elegance of it . 
meandering; when i1k‘ blackcap is ^ying with the goldfinch, 
and tile linnet with the vvot'dlark, a dozen swills rush from 
some lUMghbouring battlement, and set up a most discordant 
screaming. Wt a.ll is perlLct. 'Thi* interruption is of short 
cluralion, and without it, tlie long continued warbling of* the 
softer singing birds vaouIcI pall and tire tlie listening ear witJi 
t‘\ce‘'', of inekxly, a:, the exhilarating beams of the sun, were 
they iioti^t inler\als iiiteicepted by cluiuksj would rob the heart 
of tlie gaiety tluw for a wliile inspire, and sink it into languor. 
I’lien^ is a })erfect consistency in the order in which natun 
seems to iiave directed the singing birds to fill up the day 
w ith their pleasing harmony. To an observer of tiio..e divine 
laws wdiich hai’nionize tlie geucral cm ler of things, there a]i- 
pe^ars a design in the arrang(aiient of this sylvan minstrelsy. 
It is not ill the haunted meadow or frequented field we are 
to expect the gratification of indulging ourselves in this pleas- 
ing sjieculation to its full extent; we must seek for it in the 
park, tlie forest, or some seejuestered dell, half inclosed by the 
coppice or the w ood. 

First the robin, and not the lark, as has been generally 
imagined, as soon as twilight lias drawn llie imperc'eptible line 
betwx'cn night and day, bt'gins his lonely song. How sweetly 
does this harmonize with the scift dawning of day * He goes 
on till the twinkling siinl earns begin to tell him his notes no 
longer accord with the rising scene, l^p .starts the lark, and 
wath him a variety of sprightly songsters, whose lively notes 
are in perfect correspondence with tlie gaiety of tlic morning. 
TJie general warbling continues, with now and then an inter- 
ruption, for reasons before assigned, by tlie transient croak of 
the raven, the screaming of the jay and the swift, or the pert 
cliattering of the daw. The nightingale, unwearied by the 
vocal exertions of the night, withdraws not proudly by day 
from bis inferiors in song, but joins them in the general bar- 

Vol. (54^ No. 316, 1821*. N inony. 
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mony. Tlie thrush is wisely placed on the siimmit of some 
lofty tree, that its loud and piercing notes may be softened by 
distance before they reach the ear, while the mellow black- 
bird seeks the inlerior branches. Should the sun, having 
been eclipsed with a cloud, shine forth with fresh eft iilgence, 
how frequently we sec the goldfinch perch on some blossomed 
bough, and hear his song poured forth in a strain peculiai ly 
energetic; niiich more sonorous and lively now than at any 
other time; while the sun, full shining on his beautiful plumes, 
displays his golden wings and crimson crest to charming ad- 
vantage ! The notes of the cuckoo blend with this cheering 
concert in a perfectly pleasing manner, and, for a short time, 
arc highly grateful to the car; but, sweet as this singular song 
is, it would tire l)y its uniformity, were it not given in so tran- 
sient a manner. At length, evening advances — the performers 
gradually retire, and the concert softly dies away. The sun 
is seen no mure. The robin again sets u]) his twilight song, 
till the still more serene hour of night sends him to the bower 
to rest. And now to close the scene in full and perfect har- 
mony, no sooner is the voice of the robin hushecl, and night 
again spreads a gloom over the horizon, than the owl sends 
fortli his slow and solemn tones. They are more than plain- 
tive, and less than melancholy, and tend to inspire the imagi- 
nation with a train of contemj)lations w'ell adapted to the se- 
rious hour. Thus we see that birds, the subject of my j)re- 
sent inquiry, bear no inconsiderable share in harmonizing 
some of the most beautiful and interesting scenes in nature. 

But let me here remark — how ill would the singing of birds 
agree with the general appearance of winter — the leafless tree, 
— the snowy mead, — tlie frozen rivulet ! Yet it must be no- 
ticed licre, that these rigors, in the midst of this dreary sea- 
son, are sometimes suddeidy softened, and a temperate state 
of the air succeeds. We are then so enlivened by the transi- 
tion from extreme cold to a temperature comparatively warm, 
that we cau listen with pleasure to the enfeebled notes of some 
of the song birds. I low admirable the contrivance ! There 
are several birds which have no continued flow of notes, but 
a kind of chirp only, consisting of some variety of sounds. 
During a long continued frost, the earth affords many of the 
feathered tiibe so scanty an allowance that they preserve 
themselves with difficulty from perishing; a sudden thaw takes 
"place, — plenty at once appears, and every crop is filled. ’Tis 
then we see tlie redwing and starling assemble in large flocks 
among elms and apple trees, and, by uniting their voices, pro- 
duce a song not in the least discordant, but, on the contrary, 
extrenjelv harmonious. At this lime the thrush, and even 

the 
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tile blackbird, will occasionally afford us a transient song; 
but it may be observed, that the notes of these birds are rather 
to be considered as plaintive, than lively. The lark, too, will 
sometimes mount in the air, beguiled, ns it were, by the faint 
rays of a wintry sun, but his notes are then as poor and feeble 
as the beams that call him forth. The robin indeed cheers 
us with his song during the whole of the winter, unless driven 
off by intense frost, and is the only bird I know, whose notes 
at this time would f ully accord with our feelings, so perfectly 
tio they mingle with the surrounding order of things. The 
goldfinch, were he now to open his full song upon us, would 
be as appalling as tones of the owl in the midst of a fine sum- 
mer’s day. 

III. 

Mr. John Hunter, my late valued friend and honoured 
preceptor, under whose roof 1 first caught a gleam of that 
light which so successfully conducted him through the obscure 
piiths of naUire, first demonstrated the different sizes of the 
testes of birds at difierent seasons of the year. On a further 
investigation of this subject, a fact presented itaelf to me, which 
may not be unworthy of the attention of this Society, and, as 
it is in some measure connected with the preceding observa- 
tions, I have taken the liberty of annexing it. 

In those birds that remain but a short time paired with the 
female, there appears a vast disproportion in the size of the 
testes, compared with those that live in the connubial state 
imich longer. The cuckoo and the swift point out the fact 
most obviously. The common brown wn*en, which remains 
united with its female from the early part of spring until the 
autumn, exhibits testes very far exceeding in size cither those 
of the cuckoo or the swift. The cuckoo, although a polyga- 
mist, may here be considered in the same point of view as the 
birds that pair. The time which he devotes to the female 
being so very short, more so indeed by some weeks than even 
that of the swift, the testes are formed extremely small in jiro- 
portion to the size of the bird. I never saw them exceed in 
size the common vetch, while those f>f the wren w^erc full as 
large as a common sized garden pea. The medium weight 
of the cuckoo is about four ounces and a half, that of the wren 
but little more than three drachms*. The testes of the swift, 

Ornithologists might easily have given us the weight of a bird with 
greater precision, by divesting the stomach of its contents previous to the 
bird being weighed. For example : how very different must the weight 
of the owl be, which, in its nocturnal flights, had the luck to pick up a 
mole or two, compared with that which had met with opposite fortune ; 
or of the falcon, that had picke<l the bones of a leveret, or of the one that 
was killed with an emjily stomach ! 

N 2 which 
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wJiicli assume a singular oblong shape, somewhat exceed the 
cuckoo’s in bulk, though not so large as those of the wren. 
1 liave selected the w^ren as an example for this comj)arison, 
on account of its diminutive size. The testes of all those birds 
which are capable of producing young more than once in the 
breeding season, become tumicl, a*' far as I have seen, in the 
same j)roportion as those of the wren. 

As there are many birds, whicli, if unmolesteil, produce 
but one nest of young ones in the course of the season, it may 
be asked, why nature should cause as great an enlargement 
of the testes in these, as those wdiicli bleed more than once; 
and wdiy they should exceed in bulk tliose of tlie cuckoo or 
the swift? ’^ilie answer, I })rcsuine, is obvious. Should any 
ill accident befall the nestlings of “the swift when advancing 
to maturity, tlie injury w'ould be irreparable, the parent bird 
being destined to quit the country before another olfs])ring 
could be reared. Tlie cuckoo is in the same predicament ; 
but the wide dispersion of its young ones (being placed shingly 
in the nests of otlier birds) gives them such security as almost 
to preclude the possibility of their general destruction But 
it is not so with those birds which make a longer stay; should 
similar accidents befall them, they can repair their losses. 
Nature, as long as incubation could serve their })urposes, 
would keep an accumulation of the proper powers in •^tore, 
which, in the case of the cuckoo and swift, would be entirely 
useless. 

Whether there be a regular gradation in tlie si/e of the 
teotes (that of the bird itself being con-sidered) throughmit the 
whole race, in projiortion to the time taken up in jiairing, I 
cannot determine, not ha\ ing had an opportunity ol' subjecting 
the matter to a full investigation. However, 1 thought the 
fact already sliown of sufficient importance in natural history, 
to be worthy of communication, as it forms a kind of sequel 
to Mr. Hunter’s paper on the subject. 

With due deference to the late Dr. Darwin, I am inclined 
to think that the opinion lie set forth respecting the pairing of 
cuckoos, was taken up hastily, and that the birds which his 
friend saw were not cuckoos feeding their nestlings, but goat- 
suckers, wliose mode of nesting corresponds with the relation 
given, and whose appearance might be mistaken for them by 
one not perfectly conversant with the plumage and the general 

* May not this be offered as another reason why its eggs and young 
ones are intrusted to the fostering care of so great a variety of birds ? It 
could not have time, during its short stay, to rear so large a progeny ; and 
by no other means could it ha\e placed its numerous brood so much out 
of the\\a\ of danger. 


appearance 
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appearance of cuckoos vvlien on the wing. Is it probable that 
the cuckoo, which is invariably a polygamist, and never pairs, 
nests, or incubates in this part of the island, should fall into 
opposite habits in another part ? 

To recapitulate the substance of my observations. I have 
first adduced some arguments in support of migration, the 
fact itself <k) 1 being generally admitted by naturalists of cele- 
brity, and also against the liypothesis of a state of torpor, or 
what may be termed the hybernating system. I iiave repre- 
sented that the swallow tribe, and many other birds that ab- 
sent themselves at stated periods, return annually to the same 
spot to build their nests ; and at the same time that any in- 
ference drawn from this fact in support of a stale of torpor, 
would be fallacious upon j)h 3 ’.siological j)rinciples. Tliat cer- 
tain }icriodical changes of the testes and ovaria, are the in- 
citing causes of migration. 1 have stated many facts, liitherto, 
1 believe, unnoticed, chiefl^^ with resj)cct to the cause which 
excites the migrating bird, at certain seasons of the year, 
to cpiit one country for another, viz. the enlargement of the 
testes in the male, and ovaria in the female, and the need of a 
country where they can for a while be better accommodated 
with succours for tlieir infant brood, than in that from which 
they depart. It is also attemjUed to be shown that their de- 
j)arture irom this country is not in consequence of any dis- 
agreeable change in the temperature of the air, or from a 
scarcity of their cojjunon food, but the result of the accom- 
plishment of their errand, i. c. tlie incubation, and rearing of 
their young, anti the detumescence oi* the testes and ovaria. 
Hiat successive arrivals of migrating birds are attributable to 
the progressive development of the generative system in the 
male and female; that progressive developments are wise })ro- 
visions of nature ; that premature arrivals and departures are 
frequently to be accounted for on the same j^rinciple ; that the 
departure of the sj)ring migrators is owing to a change in the 
testes and ovaria, the very opposite to that which took ])lace 
ill the spring; that the departure of the young birds is not 
guided by the parent, but the result of an unknown principle. 

Ill the second part of this paper, some observations are 
made on the winter birds of passage; that they quit their 
homes (this country) in spring, in quest of a country better 
suited to their intended jiurpose than their own ; that they 
are actuated by the same impulse in quitting this country that 
causes the spring birds to come to it, and that want of food 
cannot be the inducement; that the emigration of the winter 
birds is less complete than that of the others (the spring mi- 
grators); that some species breed here, especially the wild- 

duck 
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duck and wood-pigeon ; that the j’ed wings and fieldfares are 
the most regular and uniform in their appearance and disa])- 
pearance, and most probably never risk the trial of incubation 
liere * ; that they quit the country tcmpornrilij in severe and 
long-continued frost through want of food, and return to it 
again at the approach of more temperate weather ; that the 
arrivjil of water-birds forebodes the approach of intense frost, 
the usual return of the winter-birds, a thaw; that examina- 
tions of the latter jirove them to have taken long flights be- 
fore their return, and sets the fact of temporary migration 
beyond the reach of doubt. 

1 have then made a tligression, and introduced some obser- 
vations on the singing of birds ; and in a third part, given some 
additional particulars respecting tlic different si/es of the ge- 
nerative oigans of birds, as they appear at diflerent seasons 
of the year. 


XVI. Introduction to the Seventh Sreiio?? of Bessul’s Astrono- 
mical Oiservations, 

tFAVING explained in the preceding section the means 
which 1 have employed to give all desirable certainly to 
the observations for determining right ascensions, I now com- 
municate the methods which I have pursued for ensuring an 
e(|ual degree of accuracy to the declinations. It was neces- 
sary for tliis purpose to examine both the instrument itself 
and the refraction ; for, if the bo})e of advancing furthei* than 
has hitherto been done, by an accurate knowledge of the in- 
strument, be well founded, tlie rclhiction must likewise be 
better determined thaii by preceding observations. It is well 
known tliat the refractions liitherto used in this observatory, 
have been derived by me from Bradley’s observations; but 
the meridian circle of Rcichenbacli possesses considerable ad- 
vantage over the mural quadrant both by the accuracy of 
single observations, and the possibility of discovering all con- 
stant errors; and besides, it admits of any examination which 
the observer may in future deem necessary; whereas for the 
Greenwich quadrant the existing number of facts recorded by 
Bradley in his observations is for ever closed. 

I will endeavour to give a general view of the course of this 
investigation before I enter into the detail of every part. The 
errors of the instrument which I have determinea so as to be 

* I must be understood by the word here,” to mean that part of Glou- 
t c^tcri»hirc under my own observation. 

capable 
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capable of being allowed for, are the errors of division, and 
the flexure of the telescope : on the figure of the wires in the 
telescope there will be found in the Journal numerous obser- 
vations of oL Ursa Minoris both at the ends and the miildlc of 
the field ; but I have perceived no deviation of them from a right 
line. I have likewise in vain endeavoured to discover the in- 
fluence of a change of temperature of the instrument on the line 
of collimation. I am not aware of the possibility of any other 
errors of the instrument. The possible errors of computation 
1 have sought in the refraction for tlie standard teinj)eraturc 
ol'the table and its changes. 

These errors are mixed together in the observations, and 
must be elicited by proper methods ; the errors of division 
have been detei'mined by direct microscopical examination ; 
tlie flexure was investigated in two different ways by the 
iinaires of stars reflected from a surface of water. Althoimh 
it is not necessary, in coni[)uting these latter observAtions. to 
know the refraction itself, yet its changes must be known, in 
order correclhj to compare the observations made at diflei’ent 
times. The determination of the changes of refraction mu''t 
therefore precede; they may be obtained inde])endently ol' 
the (‘iTors arising from flexure and imperfect division, by not 
mixing together the observations made in the two positions of 
the instrument. The errors of division, the flexure and the 
ehangos of refract ioxi being known, observations of circum- 
polar stars will give the refraction for the standard tempera- 
ture of the tables. I now proceed to the single parts of this 
in vest libation. 

1. F^xamination of the Erroi's of Division ^ 
published in the Phil. Mag. for May 1824«, vol. Ixiii. p. 

2. Examination of the Thermometer 
published in the Phil. Mag. for April 1824-, voL Ixiii. j). 307. 

3. Thermometrical Corrections of Refraction. 

Gay-Liissac’s experiments on the expansion of air by heat 
would render the astronomical investigation of this subject 
unnecessary, if the atmospherical air were always perfectly 
dry ; but the afjueous vapour mixed with it produces a change 
of refraction, so as not to agree with the true expansibility oi‘ 
the air, but with a smaller one. Laplace shows in tlie 4th 
volume of his Mccanique Celeste^ p. 275, how to calculate the 
influence of vapour on refraction : supposing the constant quan- 
tity of refraction for 0*76 metre lieight of the barometer, and 

the 
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tlui temperature of freezing water to be =60"*303, it is at the 
teinperuture of .r degrees of the centesimal scale. 

1. For perfectly dry air, 

__ 60''-303 

"HPTro-00375^ ' 

2. For air saturated with vapour, 

__ 6(y'*2‘24 h n"-629 
1 -h j7o oo37£, ■” ' 

where according to Laplace log. Br. z = —0’01.5 1*51-7(100 — a ) 
-0-000062582G (100-^) 7 

These two hypotheses give therefore for temj>erature> wliich 


usually take 

place at 

Kiinigsberg, 

the value 

quantity 

.r. 

H>p.f. 

Ilv|). IL 


— 10^* 

G2"-653 

62''-624 


0 

()0 -303 

60 -303 


+ 10 

58 -123 

58 -189 


+ 20 

56 ‘096 

56 ‘271 


+ 30 

5 1* ‘205 

54 -563 

from which 

il is (*v 

idont (hat 

refraction 


cliange by the second than by the first hy|)othesis: the num- 
bers for the former might be nearly represented by the ibr- 
1 60"-330 

inula 0*003566 * 

In order to jireserve the common Ibrm of compulation, the 
tables ought, therefore, to be founded on this formula, if tliat 
hypothesis were the ^on\ct one. Without measuring, there- 
fore, the actually existing (juantity of \apour which is not yet 
introduced in observatories, a nearer appioximation to truth 
may be obtained by ado})ting for the change a formula in wdiich 
the constant number is lx tween 0-003566 and 0‘00375, than 
by using the latter number : the formula for the change which 
ought to be used, depends on th(‘ mean ratio of the \apour 
contained in the atmosplieve, to that which is required for sa- 
turation ; and as there are no direct satisfactory observations 
on this subject, it may most safely be derived from astrono- 
mical observations. 

If we represent the mean refraction as contained in the 
table of the Fundament a Astronomuc by the state of die ba- 
rometer and the interior and exterior thermometer by h. t', t 
(Paris lines, centesimal degrees, Fahrenheit’s degrees), the 
refraction by which the obsei rations have been reduced, is 
calculated by the formula 
, ^ h 14-10.0 00018484 ) A n-i® 25. 0*0020779 

^ f 333^* IH-'t' 0*00018484 S i l4-(r-50) o*oo 2 o “779 S • 

If, 
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If, instead of 0*0020779, we put 0*0020779 (1 + i) the calcu- 
lated refraction is thereby changed by 

-e'J^(r-4875) 00020779.1 • 

[l+(r- 50) 0-0020779] [1- I® 25* 0*002077^] ’ 

and the polar distance of a star calculated from the obser- 
vations suffers the change 

— for the upper passage south of zenith 

+ {m—n/) i ' north of zenith 

— (w— lower 

where rw' is the same for the pole as m for the star. 

In order to determine i by observation, I have calculated 
by this formula all stars observed up to the end of the year 
1821, the zenith distance of which exceeds 60® ; I have t^en 
the mean of all observations made in every position of the in- 
strument, and compared the single ones with this mean, and 
thence, agreeably to the method of least squares, I have formed 
the following 56 equations of condition. 



No. 

0= 

a Aquila* 

97 


u 

5*0 + 

1289*0 2 

a IJrsaj Majoris 

22 

-f 

8-7 + 

119*3 i 

a Hydras 

47 


145*8 + 

1657*6/ 

/3 Orionis 

36 


149*0 + 

1394*6 / 

yj Draconis 

17 


39*6 + 

236-2 i 

a Cephei 

23 


19*6 + 

192-0 i 

66 Dmconis 

19 

— 

18-7 + 

153*4 i 

t] Cephei 
a Virginis 

20 

+ 

31*2 + 

2S5'6 i 

65 


106-7 + 

2613-5 i 

10 Cephei 

19 

— 

1 5-7 + 

132*8 i 

XX. 222 

16 

— 

6-1 + 

157-6 i 

0 Draconis 

20 


48*6 + 

204*9 i 

6 

18 

+ 

25*5 + 

298*8 i 

2 Cephei Hev. 

i 

— 

41*1 + 

195*6 i 

48 Draconis 

1 20 

H- 

4*1 f 

262*2 i 

S Cephei 

19 

— 

1*6 + 

264*3 / 

? 

23 


30*1 + 

285*1 i 

53 Draconis 

20 

+ 

25*9 + 

261*2 / 

s Crahei 

33 Cygni 
a Cassiopeiae 

20 

+ 

4*1 + 

195*6 i 

18 


8*3 + 

294*2 / 

29 

+ 

59*0 + 

642*9 / 

49 Draconis 

20 

+ 

40*4 + 

306*3 i 

1 a Libras 

25 

+ 

6*8 + 

198*2 i 

2 a 

26 


89*0 + 

892*4 i 
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No. 

0= 

y ]Jrsap Maj. 

26 

4- 

71-3 + 

748-7 / 

oL Canis Maj. 

51 

-f 

349-8 + 

1906-8 i 

XX. S91 

17 

+ 

29-3 + 

240*4 / 

51 Draconis 

20 

4- 

53-9 + 

413-1. / 

X Cygni 

20 

4- 

25-3 + 

411-2/ 

XXI. 32 

15 

— 

10-S + 

277-3 / 

20 Cygni 

18 

4- 

14-3 + 

3.92-5 i 

/3 Draconis 

21 

+ 

252-7 + 

1 729-8 / 

y 

22 

4- 

332-6 + 

1939-3 / 

• Cygni 

10 

4- 

42-7 + 

814-4 / 

3 Lacertac 

18 

4- 

35-7 + 

343-5 / 

1 -or Cygni 

17 

— 

1-4 + 

353-1 / 

Ursa? Maj. 

21 

4- 

93-7 + 

631-0 / 

c Cygni prmc. 

10 

4- 

1 -3 + 

347-6 / 

seq. 

10 

+ 

46-6 + 

511-0 i 

9 Cygni 

20 

4- 

100-3 + 

969-8 / 

a Persei 

22 

4 

40-2 i- 

1027*9 / 

1 w Cygni 

17 1 

4- 

2-9 + 

743*9 / 

a Aurigm ' 

34. I 


20-4 + 

5506*6 i 

a Scorpii 

45 1 

+ 

107-3 + 

3793-1 / 

a Cygni 

30 

4- 

182-8 + 

6104-1 / 

s Aurigae 

20 i 


13-7 + 

447-7 / 

y Andromeda^ ' 

18 1 

4- 

1 72-3 + 

2338-1 / 

Aurigae l 

JO 1 

4- 

65-9 + 

939-6 / 

/3 Persei , 

20 1 

4- 

222-9 + 

1961*7 / 

a Piscis austr. | 

36 j 

+ 1325-5 + 30031-0/ 1 

y Cygni , 

15 1 

+ 

347-2 + 

6582-3 i 

e Persei 

l.-j , 

+ 

25-6 + 

647-5 / 

rj Herculis , 

12 1 

+ 

200-9 + 

6953-4 / 

y Bootis j 

7 1 

— 

•233-8 + 

27 1 3-4 i 

<r Cygni , 

11 J 

+ 

335-7 + 

7233-3 i 

a Lyra i 

15 1 

— 

50-2+ ] 91.72-1 / 1 


I have taken u]>, in these tables, e\en those stars by whieli 
i cannot be advantageously determined : when applying the 
method of least squares, this may be done without danger, and 
the very excellence of tliis method consists in the possibility 
of profiting by even the smallest addition towards obtaining 
an accurate result: but only where it is possible* correctly 

Examples might be given where this method has been erroneously 
applied by neglecting circumstances, which wonld considerably have in- 
creased the probable errors ; all ohjectionb which have been made to this 
method, do not apply to the method itself, but to the difficulty of correctly 
determining the probable error. to 
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to appreciate the value of every addition, is it possible to de- 
rive a real advantage from this circumstance. Each of these 
equations gives i as accurately as the mean of so many obser- 
vations, as there are unities in the coefficient of i : but these 
observations have very different probable errors; they are 
the greater, the nearer the horizon the observations have been 
made, partly on account of the dispersion of light, which in- 
creases in proportion of the refraction, partly on account of 
the tremor of the stars increasing near the vicinity of the hori- 
zon, and lastly, on account of the irregularities of the refraction 
itself^ from causes which cannot be taken into the account. 

In order to deduce these probable errors from the observa- 
tions, i must be known; they can, therefore, only be obtained 
by rei)cated calculations. 

Calling the^aum of the squares of the differences between 
llu* mean of n observations and every single one, s ; and the 
probable error of a single observation e; we have 
— 1 ) 5 ^ = ( 0 * 6715 )^ 6 ' 

and therefore, for each star, for which an ai'ithmetical mean 
from n eastern, and another from western observations, has 
been derived 

( — 2 ) = (0*6 7 4 5 )^ ( s + 5 ). 

By this formula the following probable errors have been 
delennined. 


Z. 0. 




i. 

0 

0 

10 

^tars 

293 observations 

0-Vl26 

4-6-13 

4 

— 

278 

0-7613 

G3-38 

9 

— 

265 

0-794 

67*19 

9 


174 

0-892 

70-0 

7 

— 

195 

0-976 

73-0 

10 

— 

187 

0-990 

75*36 

6 

— 

100 

0*907 

80-11 

3 


109 

1-190 

81-38 

1 

star 

20 

1-155 

83-41 

1 

— 

18 

1-693 

84-9 

1 


19 

1-127 

84-52 

1 

— 

20 

2-155 

85-8 

1 

— 

36 

1-850 

85-26 

1 

— 

15 

2-53 

85-38 

1 

— 

15 

1-87 

85-50 

1 


12 

2-41 

85-59 

1 

— 

6 

2-84 

86-25 

1 

— — 

' 11 

3-55 

87-27 

1 

— 

15 

3-79 


O 2 The 
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The probable error on which the final determination of i 
is founded, I have determined by drawing with the greatest 
possible approximation a continuous cur\^e through all points 
laid down from the values contained in the foregoing table : 
by multiplying each of the 56 equations of condition by 

^ 0 each has obtained that weight which it would have, 

if the observations had tlie accuracy of zenith observations. 
In this manner the following table was obtained. 



Z. 

D. 

1 

i. 

=0 

a Aquilje 

o 

46 

18 

0*76 

-f 

4*4 + 1 

133*3 / 

a L^rsac Maj. 

62 

32 

0-79 ' 

-h 

7-1 + 

97*1 / 

a Hydrae 

62 


0*79 1 

+1 

[18-7 + 1348-8 / 

Orionis 

63 

6 

0-79 1 

+ 121-2 + ] 

134*7 / 

>3 Draconis 

63 

20 

0-79 , 

+ 

32-4.+ 

192*2 / 

oL Cephei 

63 

26 

0*79 

+ 

16-0 + 

156*2 / 

66 Draconis 

63 

47 

0-80 

— 

1 4-9 + 

121*7 /■ 

>) Cephei 
a Virgin is 

64 

7 

0-80 

+ 

24-7 + 

226*7 / 

64 

54 

0-80 

+ 

84-5 + 2073-6 / 

10 Cephei 

64 

57 

0-80 

— 

12-.5 + 

105*3 / 

XX. 222 

65 

26 

0-80 

— 

4*9 + 

125*1 / 

0 Draconis 

66 

5 

0-81 

+ 

37'5 + 

157*2 / 

6 

66 

12 

0-81 

+ 

19-7 + 

230*7 /■ 

2 CepheiHev. 

66 

54 

0-83 

— 

30-4 + 

144*5 / 

4-8 Draconis 

67 

40 

0-85 

+ 

2-9 + 

184*3 / 

5 Cephei 

67 

45 

0-85 


ri + 

185*8 i 

5 Cephei 

67 

,56 

0-86 

+ 

20*6 + 

333*1 i 

53 Draconis. 

68 

44 

0-86 

+ 

17-8 + 

1 79*4. t 

6 Cepliei 

6.9 

6 

0-86 

+ 

2-8 + 

134*3 e 

33 Cygni 

69 

13 

0-86 

— 

5*7 + 

202*1 i 

a Cassiopeia? 

69 

41 

0-86 

+ 

40*5 + 

441*4 / 

49 Draconis 

69 

50 

0-86 

+ 

27-7 + 

210*4 / 

1 at Libra? 

69 

54 

0-86 

+ 

*•7 + 

136*1 / 

2 ec LibraE? 

69 

58 

0-86 

+ 

61*0 + 

612*8 / 

y Ursa? Maj. 

70 

32 

0-87 

+ 

47-8 + 

502*4 » 

ct Canis Maj. 

71 

8 

0-88 

4 1 

229*5 + 

1251*0 / 

XX. 391 

71 

24 

0-89 

+ 

18-7 + 

154*1 / 

51 Draconis 

72 

8 

0-90 

+ 

33*8 + 

259*2 / 

K Cygni 
XXL 32 

72 

12 

0-90 

+ 

15-9 + 

257*8 / 

72 

24 

0-90 

— 

6-7 + 

173*8 / 

20 Cygni 

72 

42 

0-91 

+ 

8-7 + 

240*8 i 

/3 Draconis 

72 

48 

0-91 

+ 

155*0 + 

1061*2 2 

7 

73 

45 

0-93 

- + 

195*3 + 

1138*6 2 


j Cygni 



i}f Bebbel’ib Astronomical Observations. 


109 



Z. D. 

f. 

= 

0 



1 Cygni 

0 

73 

53 

d-94 


24*5 

4- 

468*2 i 

3 Lacertae 

73 

54 

0*94. 

+ 

20*S 

4- 

197*3 i 

1 «r Cygni 

74 

52 

0-96 

— 

0*8 

4- 

194*3 i 

Ursae Maj. 

75 

0 

0-97 


50*6 

4- 

340*5 i 

c Cygni praec. 

75 

7 

0-97 

+ 

0-7 

+ 

187*6 i 

seq. 

75 

7 

0-97 

+ 

251 

4- 

275*9 i 

fl Cygni 

75 

25 

0-97 

4- 

54*1 

4- 

523-4f i 

a Persei 

76 

0 

1*00 

+ 

20*4 

+ 

522*0 i 

1 «j Cygni 

76 

26 

1*01 

4" 

1*4 

4- 

370*3 i 

a Aurigac 

79 

24 

1*13 

4- 

8*1 

4-2190*0 7 

a Scorpii 

80 

36 

1*20 

4- 

37*9 

4- 

1337*6 i 

a Cygni 

80 

39 

1*20 

+ ; 

170*3 

4-2152*6 i 

e Aurigce 

81 

38 

1*27 

— 

4*3 

4- 

141*0 i 

y Andromedae 

83 


1*53 

4 - 

37*4 

4- 

507*2 i 

rj Aurigae 

81 

9 

1*64 

4 - 

12*5 

4- 

177-i i 

/3 Persei 

84 

52 

1*80 

+ 

34*9 

4 

307*5 i 

a Pise, austr. 

85 

8 

1*90 

+ 

186*4 

4 

t224*5 / 

y Cygni 

85 

26 

2*08 

4- 

40*7 

4 

772*6 i 

6 Persei 

85 

38 

2*20 

4 - 

2*7 

4 

67*9 i 

rj Hercidis 

85 

50 

2*32 

4- 

19*0 

4 

656-0 i 

y Bootis 

85 

59 

2*50 

— 

19*0 

4 

220*1 i 

(T Cygni 

86 

25 

3*60 

+ 

13*1 

H- 

283*4 i 

a Lyra* 

86 

27 

3*70 

— 

1*8 

4 

722*3 / 


These eqxuitions indicate very clearly a negative value of i : 
considering the small weight of most of them, their agree- 
^nent is satisfactory, which, if the exponent X had been neg- 
lected, would by no means liave been the case. The sum of 
the equation is 5 0 = 2007^^*0 + 31 74*5'3 7 ; from which follows, 

7= — 0^''063222 ; probable error = +0^''003981. 

[To be continued.] 


XVII. An Account of the Mesembryanthema Ringentia. By 
A. H. Haworth, Bsq, F.L.S. 

To the Editors of the Philosophical Magazine andJournaL 
Gentlemen, 

tJEREUNDER you will receive an improved account of 
the sessile-flowered Mesembryanthema Bingentia^ which 
form, perhaps, one of the most interesting divisions of the large 
genus to which they belong. 


Some 
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Some of these extraordinary plants are now becoming fre- 
quent in our collections, and have ever been fancifully likened 
by gardeners to the chops of animals ; and thence called Cat- 
chop, Mouse-chop, Tiger-chop, &c. * ; and this from the fan- 
tastical idea of each young pair of leaves on tlie plants bear- 
ing some resemblance to the gaping mouths of those well- 
known quadrupeds ; the ciliating teeth on the margins of the 
leaves not unaptly re])resenting those of the animals. 

Tlie addilit)!! of a new species to this singular group lias 
induced me to reconsider the whole, and to forward to you 
the present communication respecting it for insertion, if you 
judge it proper, in your Magazine. 

This ne^v species, from its long teeth, and following up the 
allusion of a gaping mouth, I have called Inpiuum (the^^olPs- 
chop), the substantive riefum being understood, as usual, to 
accompany the adjectives constituting tlie specific names 
throughout the group. 

This fine and interesting plant was obligingly communi- 
cated to me by my good friend W. T. Aiton, Esq. from the 
Royal Gardens of Kew, in the year 1823, having been there 
raised the year before, from Caj)e seeds, along with a })rofu- 
sion of other succulent and still more interesting plants; 
which, through Mr. Aiton’s successful exertions, have de- 
lighted us with more of the flowery bloom of Africa than 
we have ever elsewhere seen. 

I remain, gentlemen, 

Your most obeilient servant, 

Chclsi*a, Ang. 1824, A. II. HAWonTH. 

Mesembuyanthemu^i />//?/!. Sectio IIingentia Nohls. • 
'Secti oifis Char act eves, 

Perennia, acaulia, siibacauliave : foliis carnosioribus ani- 
])lexicaulibus semiteretibus, superne pedetentim dilatantibus, 
apicem versus triquetro-carinatis, ciliatim ad oras dentatis : 
floribus niagnis })omeridianis sessilibus luteis. 

Foliorum juniora paria animaliiim rictum repraesentant 
Jusorie. 

* Majora: acaulia: foliis laevibus magnis crassis dentibus 
marginal ibus alba setula finientibus, apice cartilaginc 
albo-carinatis. 

Speciei'um Ckaractcres. 

tigrinum. M. (The Tiger-chop) virescens: foliis cordato- 

1. ovatis albo crebre marmoratis, altissime ciliatis, supra 

* The Dog-chop {M. caninam') and Fox-chop {M, vntinnion\ being sca- 
pigerou.^ plants, arc removed to the section Svopigera. 

plains. 
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planis. — Mrsemh. tigrinum. Nob. in Sytiops. PL Succ. 
216, Hot, Reg. 260. 

felinum. M. (The Cat-chop) foliis glaucescentibiis parcc 

2. alteque ciliato-deiitatis, ad lucem creberrime albo- 
piinctatis. — Mcsemb. felinnm. Nob. in Sj/nops. PL Succ. 
216, ^c. — M. ringcns felinum. Linn. Sp. PL 698. — 
M. rictnmfelimim i cprccse^itaus. Dill. Llth.f 230. 

lupiuum. M. (The Wolf’s-chop) foliis glaucesceiitibus, ciliis 

3. marginalibus iiumerosis altissimis. 

Obs, Nova species a Capite Bona? Spei. Pi’iori si- 
milliiiuim discrepantibus foliis longioribus aiigiistiori- 
biis, dentibus diiplb immerosioribus,longioreque setula 
finientibus. 

/3, foliis viridibiis. 

Minora: siibacaulia: foliis creberrime tiiberciilatiiii 
punctatis asperiusculis, quain specielnis tribus priori- 
bus 4 -plo plusvc minoribus; dentibus niarginalibus 
brcvibus feie absque sctiila finiente. 

Folioruni carina apicalis sine cartilagine alba. 
muslelininn, M. (The Weasel-chop) foliis pellucenter mag- 

4. nipunctatis glaucis, basi interne piistiilalo-gibbosis. — 
M, niustelinum. Nob. in SuppL PL Succ. 869 ^c . — 
Vespertini floi-es pungeiiter suavissime spirant. 

nun mum. M. (Tlie Mouse-chop) foliis glaucis turberculato- 

5. ))iiiietatis, iiiarginibus carinaque apicali ciliato-deii- 
ticulatis. — M. min inum. Nob. in Synops. PL Succ. 217, 

Obs. Folioruni dentes longiores nunierosiores an- 
• gustioresque (piaiii in pnecedeiite. 


XVI 11. A Shdeh if the Progress of Science respecting Igneous 
Meteors and Mdcorites diu'ing the Year 1823; including an 
Accmnit if the principal Pheenomena of that Nature obstrx^ed 
during the same Period: with Inquiries suggested by those 
Subjects. By E. W. Brayley, junior^ A.L.S., a 7 id Member 
of the Meteorological Society*. 

nPHE arrangement and publication of an annual historical 
detail of the progress of meteorological science, in its 
several branches, and of the atmospheric changes and pha?- 
nomcna observed in the various regions of the globe during 
each successive year, appears to be an object well deserving 
the attention of the Meteorological Society, A summary of 

Read before the Meteorological Society, May 12, 1824; and published 
by permission of the Council : witii additions by the author. 

this 



112 Progress of Science respecting Igneous Meteors in 1823. 

this kind, I conceive, would be useful in various ways ; the 
historical part would refer those who might be examining or 
making new researches upon particular subjects of ineteoro- 
logy, to the sources of the latest information respecting them ; 
and would point out, to a considerable extent, those divisions 
of the science which stand most in need of further investiga- 
tion : whilst tl|e comprehensive detail and comparison of the 
atmospheric changes and phsenomena observed during the 
past year, would indicate those subjects of observation, wJiich, 
from time to time, might appear more particularly to require 
the attention of those who register the changes of the weather. 

Various meteorological observers, both in this country aiul 
on the continent, are in the habit of drawing up and publish- 
ing annual statements of this nature, as far as their own ob- 
servations are concerned : but the only review of meteorologi- 
cal observations which is in any degree of a general kiiul, and 
the only one also, I believe, that emanates from any scientific 
institution, is the Tthnme des Obserx)atio?is met carol o^fiqucs 
faites d V Ohservatoire Iloyal de Paris^ arranged by M. Ai’ago, 
and published, from year to year, in the Annales de Cfiimic, 
This summary, besides the observations foi*ming its basis, the 
excellence of which is well known to those who have had oc- 
casion to examine them, usually contains a selection of the 
more remarkable phaenomena which have taken place during 
the year ; as well as a calendar of earthquakes and of volcanic 
eruptions ; and a catalogue of the spots on the sun observed 
during that period, in order to furnish the means for a rigorous 
examination of the opinion that the^ have a sensible influence 
upon the temperature of the earth. The propriety of including 
the phaenomena of earthejuakes and volcanoes in such a review 
cannot be too strongly recommended ; not so much, in tlie pre- 
sent case, with a view to the discovery of their causes, as to the 
investigation of their influence upon and connexion with various 
phaenomena strictly within the province of the meteorologist; 
and which, there seems reason to believe, takes place to a 
greater extent than is usually imagined. There are subjects, 
likewise, of a different kind, to which it would be desirable to 
attend, in the arrangement of this work ; such as the times of 
the migration and return of certain birds, and in the higher 
latitudes of those of some other animals : the investigation of 
these subjects, in conjunction with observations on the weather, 
and with attention, in the case of birds, to the true cause of 
migration, as developed by the late Dr. Jenner in his admi- 
raUe paper on the subject sometime since read before the Royal 
Society, would perhaps enable us, in process of time, to draw 
some just conclusions respecting the advance of the seasons, 

&c. 
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&c. in countries wliere meteorological observations are not 
commonly pursued. 

So extensive an arrangement of new facts and observations 
as that which I have ventured to suggest, would obviously 
be a work of considerable labour, and would require the con- 
joint attention of inquirers into the various branches of me- 
teorology: and as ihe expediency of its preparation, amongst 
other matters of a collateral and subordinate nature, may 
hereafter become a subject of consideration with the Council, 
when the primar}^ object of our association, that of “establishing 
a Meteorological Observatory, and instituting operations to 
be conducted with undeniable accuracy, and with instruments 
of standard excellence,” shall have been carried into effect ; 
I shall here terminate these remarks ; and proceed to lay be- 
fore you a sketch of the progress which has been made, during 
the past year, in a branch of the science to which I have lately 
devoted some attention, and a work on which 1 am preparing 
lor the press, viz. that wliich relates to the phaenomena of 
igneous meteors and their products. 

1 shall first pass in review, in a succinct manner, the princi- 
pal new facts, and results of induction from them, respecting 
igneous meteors and meteorites, which have been made known 
to the cultivators of science during the year 1823; and then 
])roceed to describe the chief phaenomena of that nature ob- 
served during the same ])eriod. Some inquiries of an inter- 
esting character will suggest themselves as we proceed : and I 
shall have the pleasure of communicating various facts of foreign 
observation which have not yet appeared in any of our philo- 
sophical journals ; together with a few results of my own in- 
quiries. 

§ 1. Progt'ess of Science respecting igneovs Meteors during the 

Year 1823. 

Accounts of the fire-balls which were seen in the States of 
Oliio and Pennsylvania in 1819, have been published by Pro- 
fessor Silliman ; together with a valuable collection of obser- 
vations on the splendid meteor of that description which was 
beheld over a great extent of country in the United States, 
and also in Canada, on the 9th of March 1822. 

The first, which appeared in the evening of the 24th of July 
1819, is described by Dr. Henry Manning of Yomigstown, 
Ohio, as a large meteor pursuing its course through the at- 
mosphere in a direction nearly north. He had a clear view 
of it for a few seconds before its explosion, and at that time ; 
and about three minutes, by estimation, after the visible ex- 
plosion, he heard the report, which resembled that of a heavy 

N’^ol. 64. No, 316. Auo. 1824. P cannon 
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cannon fired in a still evening, at the distance of three or four 
miles. A gentleman who was in the township of Gustavus, 
precisely twenty miles north from Dr. Manning’s situation, 
saw the light, and thought the sound succeeded in something 
tnore than a minute. The distance from Youngstown to the 
south shore of Lake Erie, Dr. M. states, is rather more than 
forty miles, and much of the country south of the lake is 
still a wilderness, making it uncertain whether any discoveries 
will be made if meteoric stones have fallen*.” 

The only data for computation afforded by this account are 
the times which elapsed between the explosion and the report 
at the two stations; and from these we mjiy infer that this 
meteor was much lower at the period of its explosion than 
many others have been ; its elevation, probably, not exceeding 
a mile. The proximity of the lake renders it probable 
that the results of the explosion, if massive, were lost in its 
waters. 

The meteor seen in Chester county, Pennsylvaniii, on tlie 
21st of November 1819, is described by the Editor of the 
American Watchman; and by Mr. S. Turney, of some place 
in the above county about 60 miles nearly south of Easton 
on the Delaware; from a comparison of whose accounts its 
characters and phaenomcna appear to have been as follows ; 
It was a fire-ball,” appearing to be a compact mass of fire, 
in which is said to have been combined all the redness of Mars 
and dies ofter light of the moon ; the entire phaenomenon being 
sublime beyond description. At what hour it ap])eared is not 
stated, but doubtless in the evening, for the first-mentioned 
observer says, While standing in the open air, we were sur- 
prised by a sudden flood of light sufficient to enable us to 
read the smallest print:” Mr. Turney also stales its light to 
have been very vivid. The former describes it as having been 
about half the size of the full moon, when first observed ; and 
Mr. T. found that many competent persons declared that it 
was of about one third of the apparent magnitude of that lu- 
minary. A well defined conical tail extended from it, to the 
length of 4^^ or 5° ; but no sparks were observed. When 
first seen by the Editor (at Chester?), it was 50° or 60® above the 
horizon ; and when first observed by Mr. Turney, at the alti- 
tude of about 45° in the north-east : at the former place it 
passed in an east-north-east direction, a little to the south of 
the zenitli ; and it was estimated to have been about two se- 
conds in progression before it was observed, whence it is in- 
ferred that it first appeared at about 30° above the eastern 

* American Journal of Science, vol. vi. p. 315. 
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horizon; it travelled, whilst within view here, about 120® in 
the heavens, and that in a period of not less than five, nor 
more than ten seconds; beginning to decline in brilliancy 
when at about 30° below the zenith, and in two seconds be- 
coming invisible, at 30° above the western horizon ; its tail, 
in the mean time, lengthening to 10° or 15°, forming a nar- 
row red streak of evanescent fire. Mr. Turney states it to 
have passed through his hemisphere in a very few seconds ; 
and near Easton, where a sound was heard in its direction. 
It suddenly disappeared from him at about the altitude of 40°, 
in the south or south-west. About three minutes after its dis- 
appearance, says the Editor of the American Watchman^ a 
noise was heard resembling the discharge of cannon, or distant 
thunder, and in a westeny direction : after the lapse of two, 
three, or four minutes, Mr. Turney observes, two reports were 
heard, the sound continuing for many seconds. 

By comparing the observations made by various persons in 
different situations, Mr. Turney estimated the height of this 
meteor to have been at least twenty miles : and taking its ap- 
parent diameter at one-third of the moon’s, he computes its 
actual diameter at more than one hundred yards. The na- 
ture of the observations from which the height was determined 
is not stated ; but such vague estimates of the apparent mag- 
nitiule of a luminous body in rapid motion as those above 
given, are evidently insufficient for a near approximation to 
its actual size. The sound heard at Easton, Mr. T. thinks, 
could not have been the same with that heard at his station, 
‘‘ which came from a point not less than thirty miles to the 
south whence he infers, that the body must have been 
ignited a second time.” This supposition, however, appears 
to me to be unnecessary ; for the sound heard in the direction 
of the meteor at Easton probably arose from the velocity of 
its passage through the atmosphere : thus, a whizzing sound 
like that of a bomb traversing the air, together with a crack- 
ling noise, was produced in its flight by the meteor which 
threw down a stone at Sales, near VilJefranche, March 12, 
1798 ; also by that observed at Geneva, May 15, 1811, which 
has been described by Professors Pictet and Prevost ; as well 
as by several others. 

Mr. Turney, in agreement with the view of the nature of 
these phaenomena which has within these few years become 
very general amongst scientific men, and which, perhaps, is 
the most satisfactory hitherto proposed, terms the meteor just 
described a terrestrial comet ^ and suggests that it may be the 
same with that which passed over Connecticut and cast down 
a show'er of stones in 1807, its course being nearly the same. 

P 2 Upon 
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U]>on this Professor Silliman remarks, “ its size, as conjec- 
tured by Mr. Turney, is much less than the estimated size of 
that meteor*.” As the examination of the conjecture would 
lead me into a question which I am not yet prepared to dis- 
cuss, viz. whether, when a meteor of this description explodes, 
its entire nucleus falls to the earth in the form of meteorites, 
as commonly believed ; or whether a portion only of its sub- 
stance is separated and cast down, so that the main body of 
the meteor still proceeds on its course, as some writers have 
contended, and in which latter case the same meteor may be 
seen repeatedly ; I must omit it for the present : some re- 
marks however upon a subject which is involved in Protessor 
Silliman’s objection, will be found in a subsequent page of 
this section, where Professor Dean’s estimate of the magni- 
tude of the great fire-ball of 1822 is stated. 

The collection of observations on the great meteor that 
passed over several of the northern Anglo-American States, 
on the 9th of March 1822, together with the calculations 
founded on some of them by Professor Dean, are among the 
most interesting of the kind ; and may rank with the obser- 
vations and deductions respecting the Fire-balls of 1719, 1758, 
1771, and 1783, given, respectively, by Dr. Halley, Sir John 
Pringle, M. Le Roy, and Mr. Cavallo and others. In some 
respects, indeed, they are peculiarly instructi\e. 

From a comparison of these observations, it ajjpears that 
this meteor was seen over a tract of country including the 
space from Portland in the state of Maine, in long, 70° 20' 
W. to Oxford, in Chenango county. New York, in about long. 
75° 45'; and from some part of Rhode Island, lat. at most 
42° N., to Quebec, lat. 46° 50'- The tract was no doubt con- 
siderably greater in extent, but tlie foregoing are the only de- 
finite limits for which data are afforded. The path of the me- 
teor was from north-east to south-west ; or more accuratelj^, 
according to Prof. Dean, the direction of its motion was south 
34° west : and according likewise to his computations, it must 
have traversed a space of about tw'o hundred and fifty miles, 
between the zenith of Wilkesbarre in Pennsylvania, and that of 
Essex, a village on the western shore of Lake Champlain. 

Mr. Doty, who observed this meteor from a point of the 
Mohawk turnpike road, near Canajoharie, in the state of 
New Y"ork, and who appears to have had it nearly in his 
zenith, estimated its diameter at from fwenty to thirty feet. 
To other observers, according to their situation, and accord- 
ing, likewise, as I shall endeavour to show in the sequel, to 
the actual change of bulk and of figure in the meteor, it ap- 
* American Journal, vi. p, 313. 


pen red 



Great American Meteor of 1822. 1 1 7 

pearcd of various sizes : some stating its apparent diameter 
at six feet; many comparing its size to that of the moon: 
whilst to others, who were still more distant from it, it had 
the appearance of a large shooting star. 

It is described by every one as having been of extreme 
brilliancy ; and that it must indeed have been intensely vivid, 
is evident from the circumstance, that the impression produced 
by it on tlic eye of one observer induced him to state, ‘‘ that it 
more brilliant than the most vivid dashes of' lightnings or 
even the meridian sunf' And though the contrast of its splen- 
dour- with the previous darkness of night doubtless had its 
share in producing such an impression, yet there are various 
instances on record of meteors displaying great brilliancy 
even when opposed to the meridian sun. The meteor ob- 
served at Cambridge in 1818 by the late Dr. Clarke, and that 
seen in Bretagne in 1684 by the Abbe de T An ion*, were of 
this description- The most intense light of the American 
meteor, as in other cases, a})pears to have been emitted at the 
time immediately ])rior to the visible effects of its ex}>losion : 
thus at Quebec, from which place it must have been very di- 
stant, having been seen there and at Montreal nearly in the same 
direction, and where the sky was clear, and the moon nearly 
j!t full, in an ojiposite direction, — the light of the meteor when 
it divided was so strong as entirely to destroy the shadows 
of the moon-light and throw them into a contrary direction.” 
The visible explosion of this meteor is variouslv described by 
the different observers. Mr. Doty relates tfiat it soon be- 
gan to extend itself to the north-east and south-west, increas- 
ing in extension, and decreasing in its flaming appearance, 
until nothing \>as to be seen but two detached parts of it ra- 
}>idly moving in diflerent directions towards the north-east and 
south-west.” A writer in the Sangersfietd (Oneida) Intelli-^ 
geucer states, that it burst witli a violence which seemed to 
throw all nature into convulsions. It discharged its massy 
balls of electric fire in every direction, when all disappeared 
bclbre they reached the ground.” Anotlier observer com- 
pares these appearances to the coruscations of a rocket ; and 
at Quebec it divided into numberless pieces, having tlie ap- 
pearance of the stars usually thrown from sky-rockets, but of 
a superior brilliancy knd beauty, the whole disappearing be- 
fore they reached the horizon.” When first observed by 
Colonel Page, of Burlington in the state of Vermont, it ap- 
peared like a common shooting star, which, moving south- 
westerly, passing a little south-east of Procyoii^ when about 
one-third of the way from Procyon to Sirius, suddenly broke 
out in great splendour, continued its course, flashing and 
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sparkling^ east of Sirius^ and disappeared, apparently by ex- 
tinction. The report produced by the explosion is said by 
Mr. Doty to have resembled the noise of distant cannon : at 
Troy in the state of New York two distinct explosions were 
heard, with a very short interval of time; and the sound 
reached the ear of another observer at the same place in about 
seven minutes and a half after the disappearance of the 
meteor. At Herkimer, in the same state, an explosion was 
heard from the south, about four minutes after the meteor had 
passed, which resembled the discharge of four or five pieces 
of artillery. At Ballston Spa, two, and some say three, re- 
ports were lieard on its disappearance. 

The explosion, according to Mr. Doty, sensibly affected 
several houses, and was follow^ed by a strong sulphurous smell 
that lasted fifteen or twenty minutes. 

The luminous track left in the atmosphere by this meteor, 
is among the most curious phaenornena it displayed, and 
shows, in a particular manner, its affinity with some other 
meteoric appearances. At Troy it left a luminous track in 
the heavens, which was not totally extinguished in several 
minutes after the meteor disappeared : the Sangersficld In- 
telligencei' states that it left in its train an astonishing mass of 
livid fire, which remained after the ex})losion for the space of 
ten minutes, and then gradually disap])eared like the rain- 
bow : according to the Bridgepor t Courier^ after moving with 
great velocity from north-east to south-west, “ it left a trail of 
immense size and peculiar brightness:” Captain Wardner of 
Windsor, in the state of Verinont, describes it as leaving in 
its passage a dusky reddish track, wdiich continued, especially 
about the middle of its length, for two minutes. At Quebec 
the track assumed the fonii of an arche(I chain of fire, vividly 
delineated in the heavens, and concaving towards the earth; 
which disappeared in a minute or two. 

The meteors with which these circumstances more particu- 
larly connect the present, are those which were seen, respec- 
tively, at Geneva and many other places. May 15, 1811 ; at 
Angers, Loudon, and Poitiers, producing a meteoric stone, 
June 3, 1822; and at Paris, Caen, and other places on the 6ih of 
August in tlie same year. The first, as described by Professor 
Pictet, was a kind of serpent of fire, bent back at the west 
end, so as to approach the figure of the letter *S ; which be- 
came spread out in the lower part, and then successively as- 
suming the shapes of a horse-snoe and a parabola, diminishing 
in brightness every instant, became reduced in seven or eight 
minutes to two bright points ; and was then opncealed by a 
cloud. The meteor of the 3d of June 1822, as seen from 
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Poitiers by M. Boisgiraiid, had the appearance of a beautiful 
falling star, that left after it a luminous rectilinear train, con- 
taining a bright point ; the inferior extremity of which took a 
spiral figure, its brilliancy gradually decreasing, and became 
divided into two branches : one of these gradually diminished 
to the point just mentioned; and this became slowly extin- 
guished, in a quarter of an hour after the first apjiearance of 
the phaenomenon. The third phaenomenon of this nature I 
have alluded to was observed at Paris by MM. Gay-Lussac 
and Berliner : it was a large and beautiful luminous serpen- 
tine train of light, as thick as the wrist, occupying a space of 
about thirty degrees, and likewise containing a luminous point 
at the lower extremity; it continued full five minutes. At 
Caen this meteor appeared to descend vertically, giving out a 
light equal to that of brilliant lightning, throwing out sparks, 
and leaving a long, luminous, undulating tail filled with 
sparks. 

[To be continued.] 


XIX. Analyses of a Scries (f Papers on the Sh'uchire, Distribu’- 
tion, and Functions of the Nertyes j by Charles Bell, Fsq. ; 
which have appeared in some late Volumes (f the Philosophical 
Fra nsact ions. 

[Continued from p. 50.] 

t'llOM the analysis which we have given of Mr. Bell’s first 
paper in the Philoso)) hi cal Transactions, strong evidence is 
afforded of there being two distinct sets of nerves in the body, 
the one regulating the respiratory apparatus and all the mus- 
cles and parts which are brought into associate action with it ; 
the other being muscuhu* nerves ordering the voluntary mo- 
tions of the frame, and endowing the surfaces of tlie body witli 
common sensibility. This evidence was supplied from a de- 
tail of his experiments and observations on the nerves of the 
face; and as he confined himself as strictly as possible to these 
nerves in particular, the following experiments and observa- 
tions on the nerves of the trunk are not a mere continuation 
of the same subject, but also a confirmation of his new view^s 
respecting the arrangement of the nerves in general. The at- 
tention of our readers must therefore be called to the nerves 
of the trunk, or to those which associate the muscles of the 
chest, in the actions of breathing, speaking and expression, 
as distinguished from those nerves which, though intimately 
blending themselves with them, are nevertheless destined for 
a different function altogether : and that our readers may bear 
with the detail into which it will be necessary to enter, they 

must 
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must receive the author’s assurance, “ that already practical 
benefits have resulted from the former paper; that the views 
presented there, as connected with general science, being car- 
ried into practice, have enabled the physician to make more 
accurate distinctions of disease, and the surgeon, in removing 
deformity, to avoid producing distortion.” 

Cf the Motions of the Phorax^ as afording a Kep to the lutri^ 
cacy (f its Nerves, [Phil, Trans, 1822). 

By enumerating the uses of the compages of bones and 
muscles which constitute the w alls of tlie tliorax, we are made 
sensible of the extent of the respiratory actions, and that diey 
in fact extend over the w hole face and neck and trunk ; and 
liow the mechanism of the thorax, or rather the respiratory 
apparatus generally, affects tlie arrangement of the whole 
nervous system. The uses of the thorax, independc’iitly of 
affbiding suj)port and protection to the heart and lungs, and 
the viscera of the higher region of the abtloinen, being, 1st, to 
alternately oppose, and yield to the weight of the atmosphere, 
thus producing respiration : 2dly, to manifest an occasional 
increase and agitation commensurate to the excited state of 
the animal frame wlien additional muscles are brought into 
action: 3dly, to produce natural \oice and articulate lan- 
guage: 4-thly, to exhibit the emotions and passions ol‘ tlie 
mind: 5thly, to join with the muscles which ino\e tlie car- 
tilages of the nose in the act of smelling, which is as necessary 
to the sense of smelling as the act ol’ expiration is to the 
production of speech: 6thly, to give power to the arms in 
voluntary action ; seeing that this is in a great measure de- 
pendent upon the expansion of the thorax, inspiration being 
always combined w'ith sudden and jiowerful exertion. 

Origins of the respiratory Nerves, 

In all animals which have ribs rising and falling by respi- 
ratory muscles, we find a medulla spinalis and the distinction 

cerebrum and cerebellum : and experiment and observation 
prove that the extended act of re’-piration is controlled by a 
power seated in the lateral portions of the medulla oblongata^ 
and continued from thence through certain respiratory nerves 
passing out from the neck, and through the intercostal nerves 
also lower down in the spine. 

But the associated actions of respiration dejiend upon cer- 
tain nerves which arise very nearly together, though in a line 
or series, from a distinct column of the spinal marrow : this 
column or track of medullary matter is a continuation of the 
corpus rctiffyrme, which is situated just posterior to the corpus 
nlivaie,, and may be traced dow^n the spinal luarrow^ betwixt 
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the sidci^ that give rise to the anterior and posterior roots 
of the spinal nerves. From this narrow medullary column 
arise in succession from above downwards, the poi'tio dura 
of the 7th nerve ; the glosso-^pharyyigeus nerve ; the nerve 
ofthe^flr vaguni; the nervus ad par vagum accessorius; the 
phrenic and the external respiratory nerves : these latter 
nerves, though coming out with tlie cervical, do in all proba- 
bility take their origin from the same portion of the viednlla 
spinalis with the accessory nerve. With regard to the inter- 
costal nerves, or those which actuate the intercostal muscles, 
they by their relations with the medulla oblongata are equal 
to the perlbrmance of respiration as it regards the office of 
the lungs ; but they are not adequate to those additional func- 
tions which are in a manner imposed upon the respiratory ap- 
paratus, when tliey are brought to combine in other offices. 

Of the Muscles of the Trunks udiich are brought in ‘aid of the 
common respiratory Muscles, 

It is not difficult to discover what muscles are best calcu- 
lated by their situation and direction to assist in the motions of 
the chest, when there is increased or excited action ; nor less 
so to assign a use to the nerves which supply these muscles 
exclusively. I’Jiese nerves are not only remarkble on this ac- 
count, but also from their having the same origin. 

In this inquiry it is necessary to observe, that the life of* 
animals is protected by a })articular sense which gives rise to 
an instinctive motion of drawing tiie breath, by which the chest 
is suddenly and powerfully expanded, on exertion or alarm. 
The start on siuldeii alarm is accompanied with a rapid ex- 
pansion and rising of the chest; and the voice, at such a 
moment, is produced by suddenly inhaling, and not by ex- 
piration ; and this expansion of the chest combines witli the 
preparation for flight or defence, since the extension of the 
muscles lying on the breast and back is produced by this mo- 
tion, and since they are thereby rendered more powerful in 
their influence upon the arms or anterior extremities. 

It cannot escape observation that oppression and difficulty 
of breathing is exhibited in gasping and forcible inspiration, in 
drawing the breath, not in throwing it out : accordingly we 
find that the muscles above alluded to arc pow'erfully in- 
fluenced in deep inspiration, whether the action be voluntary 
as in speech, or involuntary as in the last efforts of life, wlien 
sense is lost; they are the mastoid muscle, the trajiezius^ the 
serratus magmis^ and the diaphragm. 

1. Stci'uo-cleido-mastoideus. This muscle by being attached 
Vol. 64. No. 3 1 6 . Jug. 1 82 1 . Q to 
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to the sternum or breast-bone, raises or heaves the chest ; and 
the operation of this muscle is very evident in all excited states 
of res}nration, in speaking, and still more in singing, coughing, 
and sneezing. But there is sometliing necessary to the full 
effect of this muscle on the chest; for otherwise it will be a 
muscle of the head, and not of the chest. 

2. The trapezius must fix the head or pull it backwards be- 
fore the mastoideus can act as a respiratory muscle; and how 
they are combined we shall presently see. 

The position of the head of the asthmatic during the fit, as well 
as the posture of the wounded oi the dying, proves the influence 
of the upper part of tlie tyapezius in excited res})i ration. 

3. The serratus magnus anticus^ being extended over the 
whole side of the cliest, and attached in all the extent from 
the 2d to tlie Stli rib, is very powerful in raising the ribs; but 
it cannot exert this power independently of the hapeziusy 
since, without its combination, its force would be exerted in 
moving the sca]uila, and not the ribs : unless the scapula be 
fixed, or pulled back by the trapezius^ tlie sdtatiis is not a 
muscle of respiration. 

In this manner do these three jiowerful muscles hang to- 
gether in their action, combining with the diaphragm to en- 
large the cavity of the cfiest in all its diameters: and to these 
muscles are distributed in a peculLir manner tiu‘ maves which 
may thence approjiriatelj be termed the respiratory nerves ol“ 
the chest. 

T/ie Anatomp of the i espirato} p Khxh's tf the Tuoii. 

1. Tlie phrenic takes its origin or proceeds from the fourth 
cervical nerve, a more slender branch joining it from tlie 
third cervical; it also has connexions with the nrtvus xmgus^ 
the lingualis medius^ and at the same time gives off’ a branch 
to the larpnx. Its trunk descends into the cavity of the 
thorax, giving off no branches till it diverges and disperses 
itself in the substance of that muscle: the irritation of this 
nerve convulses the diaphragm, and cutting it across )iaralyscs 
it ; the connexions moreover which w^e have enumerated would 
mark its relations. 

2. The external respiraiorp nerx'tc of the thorax is a counter- 
part of the former, or internal respiratory; it proceeds from 
the 4th and 5th cervical, like the phrenic, and is often con- 
nected with it- Tiiis nerve descends as a distinct flat trunk 
upon the outside of the chest to be distributed exclusively to 
the serratus magnus anticus. This muscle has nerves coming 
to it from the spinal marrow besides, because it has to com- 
bine 
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bine in the motions of the frame in locomotion; the former 
nerve, however, by its influence renders it a muscle subser- 
vient to the production of full inspiration. 

3. The spinal accessory nerve is particularly an object in 
this paper. It is called the superior respiratory nerve of the 
trunk, and its anatomy demands attention because it leads in 
a most conclusive manner to a knowledge of its functions. 

It arises from the cervical portion of the spinal marrow; but, 
different from the two former, which collect their branches to 
go out by the side of the vertebrm, it shoots ii})wards within 
the theca of the s[)inal marrow, enters the skull through the 
foramen inagmim^ and joins the par vagnm ; whence it bears 
the name accessory : the roots of tliis nerve are seen issuing 
from the spinal medulla as low down as the 4th cervical nerve, 
not from its anterior or posterior column, but from that be- 
fore ineutionecl whieli lies betwixt the posterior roots of the 
cervical ner\es and tlu* ligamentuni denticidutum. • Its origins 
are therefore situated in one line, \\hieli is in the direction 
of tile roots of the eighth pair and of tlu* porfio dura or res|)i- 
rator\ nerve of the fSice. It is attached in its ascent to the 
j)osterior root of the first cervical nerve. 

When it has entered tlie skull, it is associated with the 
nerves constituting the par being contained in the same 

sheath with them; tlu*} all go out through the foramen lace rum 
by the side ol the jugular vein. In this course the accessory 
nerve divides into two branches, one of which joins filaments 
of the par va<^um^ and these again send nerves to theg/owo- 
pharipigeal ne}Vi\ and soinc*tiines a branch is seen going to 
the lingual is mcdius. The more exterior brjinch descends be- 
liind the jugular vein, and comes forward and perforates tiie 
mastoid muscle, to which it furnishes filaments invariably. 

On escapiiig from the mastoid muscle, it communicates with 
a branch of the 3d cervical ajid receives one from the 2d : it 
now descends upon the neck and disperses itself to the Z/y/- 
pezins^ by many subdivisions, one of which is increased by a 
long descending branch of the 2d cervical nerve ; this branch 
so enlarged passes under the trapezius^ attaches itself exclu- 
sively to the trapezius^ and is again joined by branches from 
the spinal nerves behind the clavicle, where it forms a sort of 
imperfect plexus, and is finally dispersed among its fibres. 
Thus do we see that this nerve may with strict propriety be 
termed the superior respiratory nerve of the trunk ; for it lavishes 
all its branches on the mastoid and trapezius muscles solely, 
after taking a circuitous course to form a junction wdth tlie 
par vagum and with the nerves of the tongue and pharynx; 

Q 2 and 
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and sends branches to the Im^ynx in company with the 
branches of the pcvt' vagum^ 

The author next proceeds to take a comparative view of 
these nerves, and shows that they accommodate themselves to 
the form and play of the organs of respiration, under all their 
modifications, as presented by various animals, birds, and 
fishes; whence he very justly forms a conclusion that they are 
all respiratory nerves, even though they may be lound to vary 
in their course of distribution. A remarkable example of 
which is afforded by the nerves of the iu‘ck in birds. In them 
the bill precludes the necessity of the portio (Jura going for- 
ward to the nostrils and lips ; tlie nerv(‘ turns backwards, and 
is given to the neck and throat ; and it is particularly worthy 
of remark, that the action of raising the feathers of the neck, 
as when the game cock is facing his opponent, is taken away 
by the division of this neive. 

Phe Fiuict ions of these Ni^rr^es further it lustra ic'd. 

The lower extremity of the mastoid muscle being fixed 
when w^e move the head, and the reverse being the case when 
we employ it in inspiration, render it evident to every one 
that it has tw'o motions. The same is confirmed by attending 
to the actions of snuffing and smelling, as, by placing the fin- 
gers on the portions of the mastoid muscles which are attached 
to the sternum, we shall find every little motion of tlie nostrils 
accompanied with corresponding actions of the sternal por- 
tions of the muscles in the nock. 

A man having complete hemiplegia, tlie side ol‘ his face 
relaxed, tlie arm hanging dowm powxrless, and the leg dragged 
in walking, we were curious to know if the influence (or ratiier 
the want of it) pervadeil all the nerves of the side, or only the 
regular or voluntary nerves. Some trouble was taken to make 
him heave up the shoulder of the debilitated side; but to uo 
purpose. He could only do it by bending the spine to the other 
side, and as it were weighing up the paralytic shoulder. But 
on setting him fairly in front, and asking him to make a full 
inspiration, both slioulders were elevated at the same time 
that both the nostrils were in motion. The respiratory nerve 
of the face, and the superior respiratory nerve, were entire 
in tlieir office; and, althougli the regular system of nerves 
refused acting, the sierno-mastoideus and the trapezius partook 
of their share in the act of respiration. 

The mastoid muscle being supplied with both sets of nerves, 
that is to say, voluntary and respiratory, the former would 
appear to join in producing the voluntary motion of the head, 

and 
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and the latter in ruisincr the chest; and this is confirmed by an 
cx})crinient consisting in the division of the superior respira- 
tory nerves of the ass during the time of excited respiration, 
tile consequence of wliich is the cessation of tlie increased 
respiratory action, and relaxation of the stern o-maxiltaris 
and sterno-vertebraUs muscles, which answer to the mastoid in 
man ; and this relaxation continues until the animal brings 
them into action as voluntary muscles. 

An ass being tliroun, its phrenic nerves were divided, on 
which a rcinarkabie heaving of the chest took place. It rose 
higher, and the margins of the chest were more cx] landed at 
each respiration. Tliere w^as no jiarticular excitement of the 
muscles of the neck, shoulder, or throat, at this time; so that 
to excite the actums oi’ these muscles, it was necessary to com- 
})ress the nostrils. When they began to act witli more vio- 
lence, keeping time with the actions of the other muscles of 
respiration, the superior respiratory neiwe was divided; im- 
iiu‘d lately the action ceased in the muscles attached to the 
sternum of the side where tlie nerve was divided, while the 
corres})onding muscles of the other side continued their ac- 
tions. 

It is well know n tliat on the division of the spinal marrow 
between the cervical and dorsal vertebrae, the respiration is 
continued by the dia})hragm. The phrenic nerves being first 
divided, aiul then the spinal marrow' cut across at the bottom 
of the cervical vertebra', respiration was stopped in the chest; 
but there continued a catching and strong action at regular 
int(*rvals in the muscles of the nostrils, i’ace, and side of the 
neck. These actions ceased also after a time, but were re- 
newed upon reaniinuting tlie aiiiinal by artificial breathing, 
which was done several times, the animal however remaining 
insensible. 

This class of nerves indicated, by stimulating them after 
death, a powder of retaining their life the longest. 

To avoid the unnecessary repetition of ex})erimeiits, the 
author states the facts which have been ascertained by the 
exertions of others respecting the remaining nerves of this 
class. Thus the voice is destroyed by dividing the recurrent 
branch of the par vagimi. The consent of motion between 
the muscles of the glottis and those of the chest, is lost by the 
division of the laryngeal branch of the par vagum. An in- 
jury of the par vagum produces difficulty of breathing. 

Although the regular succession of spinal nerves be equal 
to the raising and depressing the thorax, and essenthil to re- 
spiration, still they are not competent to the performance of 
the motions of the glottis, pliarynx, lips, and nostrils ; which 

several 
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several parts are necessarily influenced in excited respiration, 
as well as in the acts of smelling, couching, sneezing, and 
speaking: for these, the co-operation ol the wliole extended 
class of respiratory nerves is required. 

Of Pathology^ as illustraicd by a KnonAcdgc of the respiratory 
System of Nerves. 

From all that has been said, it maybe seen of what import- 
ance tliis system is to tlie continuance of life. The infant 
born without a brain can breathe if the origins of these nerves 
be entire. Wounds in the spine below these origins are not 
immediately fatal ; but when inflicted on the part of the ?ne- 
diilla oblongata giving origin to them, they cause instant death 
by suppressing at once the act of respiration in tlie nostrils, 
throat and wind-pi})e, and the action of the muscles both with- 
out and within the chest. A young man was taken to the 
Middlesex Hospital, who had fallen ii})on his head. He soon 
recovered, and lay for some time in the liosj)ital without ex- 
hibiting a symptom to raise alarm. He had given thanks to 
the assembled governors of the Jios])ital ; and when he re- 
turned to his ward to bid adieu to the other patients, he fell, 
and in the instant expired. It was found, on examination of 
his head, that the margins of the occipital hole had been 
broken ; so that on tin ning his head the ))ieces were displaced, 
and closed and crushed the nudulla oblongata as it passes irom 
the skull. 

A man was trundling a wheel-barrow in the street, and 
washing to turn off the carriage way on to the flag-stones, he 
met with that resistance which obliged Jiim to make several 
efforts to overcome it; at length drawing back the wdieel-bar- 
row' he made a push, and succeeded : but the w^hecl running 
forwards, he fell, and remained motionless, and was found to 
be quite deail. The tooth-like process of the 2d vertebra of 
the neck had burst from the transverse ligament of the first. 
The impulse given to the head had done this violence, and 
had at the same time carried forward the spinal marrow against 
the process, on which it was crushed. 

Disease influences these nerves differently from the other 
division of the nervous system. Their functions are left en- 
tire when tlie voluntary nerves have ceased to act, and tliey 
are sometimes strangely disordered, while the mind is entire in 
all its offices, and the voluntary operations perfect. In tetanus 
the latter are aflected, and locked up in convulsions ; in hy- 
drophobia the former ; hence the convulsions of the throat, 
the paroxysms of suffocation, the speechless agony, and the 
excess of cxjiression in the whole frame, while the voluntary 

motions 
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motions arc free. Aiigina pectoris would seem to proceed 
from ail influence extending over these nerves and inter- 
rupting the vital operations^; and since we have seen that the 
division of a branch of the respiratory nerve of tlie lace de- 
prives it of all participation in the act of respiration and of 
all expression, we may ask, what would be the result of a 
more universal defect in the actions of this class of nerves but 
sudden death? 

The jmr vagum being the great central nerve of this system 
and supplying the stomach, accounts for that extraordijiary 
effect produced by a blow unexpectedly received on that re- 
gion, which is a gasjiing for breath, and in some instances 
sudtlen death. The position of a patient under a fit of asthma, 
together with the other striking symjitoms which mark its 
presence, indicate that this system of nerves is under inordi- 
nate influence. 

The actions of sneezing and coughing, instead of being ir- 
regular or of the nature of convulsion, are an admiiable pro- 
vision for getting rid of irritating substances offending the air- 
])assages; the extremity of one of the res])iratory nerves be- 
ing iri'italed occasioning all the muscles of respiration to be 
brought into action ; the consideration of the many little mus- 
cle's which recpiire adjustment to jiroduce the necessary changes 
in the direction of the stream of air for the above-mentioned 
]nir])ose, must lead to the conclusion of the action being in- 
stinctive, ordered vvitli the utmost activity, and very different 
from convulsion. 

It was shown in the last pa]ier, that the respiratory nerves 
of the face were essential to the actions of smiling, laughing, 
and wee])ing, as exjnessed in the countenance: it only remains 
to add, in tlie present one, that this applies equally to the same 
order of actions which takes place in the trunk, these being 
produced so very distinctly under those conditions of the luincl, 
and precisely at the same time. 

These respiratory Nerves are Organs of Expression. 

We arc now enabled to conceive why, in terror, a man 
stands with eyes intently fixed on the object of his fears ; the 

* llystorical disoi\lcrs also influence this system ; and admitting that ir- 
ritation reaches to the respiratory system, we may perceive how rapidly 
the change may be produced, from the convulsions of laughter to those of 
crying : this explains also the subrisus which arises from abdominal irrita- 
tion, and the sardonic retraction of the muscles of the face produced by 
wounds of vital parts, and particularly of the diaphragm, together with the 
successive convulsive lifting of the shoulders accompanying wounds of tlie 
latter muscle. 


eve- 
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eye-brows elevated, and the eye-balls largely uncovered ; or 
why, with hesitating and bewildering steps, nis eyes are rapidly 
and wildly in search of something. Ilis mind we know is 
intent upon the objects of his apprehensions, and manifests a 
direct influence upon the outward organs. If we observe him 
further, there is a spasm at his breast ; he cannot breathe 
freely ; the chest remains elevated, and his respiration is short 
and rapid : there is a gasping and convulsive motion of his 
lips ; a tremor on his hollow cheeks ; a gulping aiul catching 
of his throat ; his heart knocks at his ribs, w hile yet there is no 
force in the circulation, the lips and cheeks being ashy )iale. 

The same phacnomena are presented by grief : indeeil the 
respiratory nerves of the trunk, in like manner as those of the 
face, are the instruments of expression, from the smile upon 
the infant’s cheek to the last agony of life. It is when the 
strong man is subdued by the mysterious influence of soul on 
body, and wdien the passions may be truly said to tear the 
breast, that we have the most afflicting picture of human frailty, 
and the most unequivocal proof that it is the order of func- 
tions which we have been considering that is then affect ed. 
In the first struggles of the infant to draw^ breath, in the man 
recovering from a state of suffocation, imd in the agon} of 
passion, wdicn the bi’east labours from the influence at the 
heart, the same system of parts is affected, the same ner\Ls, 
the same muscles, and the sMuptoms or characters ha\e a 
strict resemblance. 


Upon a careful review of all that has been said, the aulhoi 
has made it a})pear, that instead of the ptn beijig the 

only respiratory ner\e, it is in fact the cential one of a system 
of nerves of great extent ; and, further, that the ^ itaJ organs of 
circulation and respiration do not, as has been su])posed, de- 
pend chiefly upon the influence of the symj)utlKlic nerve, but 
that they have an ap}n*opriate system ; which, extricaU*d as it 
now is from the confusion that encumbered it, may be seen to 
be superadded to the common animal attributes of feelijig and 
agency: through this system w^e see as it v^ere engrafted upon 
and superadded to the original nature, higher powers of 
agency corresponding to our condition of mental superiorit} : 
these are not the organs of breathing merely, but of natural 
and articulate language also, and adapted to the expressioji 
of sentiment, in the workings of the countenance and of the 
breast, that is, by signs as well as by words. So that the breast 
becomes the organ of the passions, and bears the same rela- 
tion to the development of sentiments, as the organs of the 
senses do to the ideas of sense*. 
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XX. On Mr, Samukl Seaward’s Claim to the Invention of 
a Hi/dy'o-jmenmatic Pumjy for compressing Gabcs, Sfc, By 
Mr. John Martjneau. 

7b the Editors of the Philosophical Magazine and Journal. 
GciitlemcTi, 

T OBSERVE in your last Number a drawing and descrip- 
tion of a pump for condensing gases, by Mr. S. Seaward, 
whicli pump he states to be Ins invention. 

As far as I am myself concerned, I should have hardly thonghl 
it worth while to contradict his statement; but I cannot in 
justice to yourself allow your respectable Journal to be made 
the vehicle for conveying a falsehood to the public. 

This pump was constructed at the manufactory of whicli I 
am a proprietor, during the time that Mr. Seaward filled a 
situation as draughtsman in it. In that capacity he made the 
necessary drawings connected with it ; but I do most positix ely 
assert, that he did not invent or suggest any one essential 
part of it. 

1 content myself with simply stating the above facts, 

And remain 

Your most obedient servant, 

( Roiicf Au<». JO, 18^4. John Mautineau. 


XXL dn Attempt to explain the Action of Pie Voltaic Pile. 

By Ml. Thomas Pollock. 

^j^HE power of the Voltaic pile as an instrument of che- 
inical analysis is oxving to tlie influence its action pro- 
duces upon the radiant matter which common matter contains, 
and to which its various forms are owing, and which, when 
in motion produces heat. 

The action of the pile may be readily explained when one 
fact is previously assented to, — that a radiant matter capable of 
producing heal, when in motion, pervades all the matter, solid, 
fluid and gaseous, of the universe; and that no motion whatever 
can take place upon the surface of our globe without producing 
a change in the distribution of this general pervading principle. 
If a gas become a fluid, or a fluid a solid, there is a diminution 
of capacity for heat ; there is contraction of volume, and the 
form this matter has now assumed, owing to contraction, de- 
mands less of this general pervading principle, and heat is 
presented to surrounding bodies. If this change take place 
with rapidity, and bodies possessing a great capacity for heat, 
Vol. fSI. No. Sl(>. Aitg- 1S21. 11 
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as water or moisture, be absent, light will frequently result : 
lienee the electric spark. While, on the contrary, if a solid 
become a fluid, or a fluid a gas, there is an increase of capa- 
city, there is expansion of volume, and the form now assumed 
will, owing to this expansion, demand more of this pervading 
principle, and cold will be presented to, or their pervading 
heat abstracted from, surrounding bodies. Moreover, if a gas 
merely contract or expand without assuming either the fluid 
or solid form, the same effect will be produced u})on the per- 
vading principle of heat in surrounding bodies. Here, per- 
haps, the explosion of euchlorine may be objected as an in- 
stance of expansion attended by heat and light; but this change 
takes place wath rapidity, and the abstraction of the radiant 
principle from surrounding bodies will likewise be eflected 
with rapidity, producing light and heat. 

Tliere is no necessity for supposing tlie existence of heat, 
light, an electric, galvanic, or perhaps a magnetic fluid di- 
stinct from this pervading principle ; they are all branches 
from the same root. Electric or galvanic attraction between 
bodies is the result of their containing diflerent pro]>ortions 
of the pervading principle; and by the electric spark the ex- 
cess is given off and an equilibrium is restored. Thus the 
thunder cloud being formed from vapour in the atmosjihere, 
there is a contraction of volume, an excess of the pervading 
principle, wdiich, by being transmitted to the earth beneath, 
produces liglitning. 

Previously to making an attempt to explain the action of 
the Voltaic pile, it may be necessary to inquire upon what 
conducting power and capacity lor heat dejiend. Conducting 
power appears to be the reverse of capacity for heat, as the 
best conductors have generally the worst capacity. In con- 
ductors, as metals, attraction predominates ; but in bodies pos- 
sessing the greatest capacity, as gases, repulsion of particles 
predominates. Metals are the densest bodies known, at least 
those forming a componei^t part of the pile. Density must 
depend upon a strong attraction between the particles of tJie 
substance. 

Conducting power appears, then, to be the consequence of 
the strong mutual attraction existing between the particles of 
matter, as in a metal ; because if a metal, by exposure to a 
higher temperature, become expanded, yet, when exposed to 
a lower temperature, it will again contract more suddenly 
than a non-conducting substance, because the attraction be- 
tween the particles of a conducting substance must be com- 
paratively stronger than that of a non-conducting substance, 
as the superior density of the former demonstrates: and as the 
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particles of a metal must contract more suddenly than those 
of any other substance, heat will be imparted to surrounding 
bodies, and to that part of the metal which has not been 
eciuaJJy exposed to the heat-making body, with greater rapidity. 
Thus, conducting power appears to depend upon the particles 
of the conductor being nearer each other, thereby producing 
a more rapid contraction after being heated. 

Capacity for heat appears, then, to be the conse(|uencc of 
tlie greater want of attraction between the particles ol the sub- 
stance than of a conductor ; for if a substance possessing a 
greater capacity do expand by exposure to a higher tempera- 
ture, yet by exposure to a lower temperature, it will, owing to 
the greater want of attraction, unlike the metals, not contract 
in the same sudden manner they do, and therefore cannot be so 
powerful a conductor. Thus, owing to the greater mutual 
attraction between the particles of a conductor, metals possess 
the least capacity for heat of all the forms of matter. In water 
tlujse two powers are more equally blended than in any other 
body; it possesses a greater conducting power than any other 
fluid of equal density, and has a great capacity for heat. It 
exists in three forms, solid, fluid and gaseous, at a less varia- 
tion ol’ temperature than any other fluid compounds, and, by 
tlie action of heat alone, difiers from all others in being unal- 
ternble in composition. 

The Voltaic pile consists of a number of series, generally 
about 200, arranged in the form of a })ile ; each series con- 
siting of zinc, silver or copper, both about the size of a half 
crown, and cloth of the same size moistened with some saline 
or acid solution, as of nitre, common salt, or sal ammoniac, 
sul})huric, nitric or muriatic aciil. This apparatus is vari- 
ously arranged for the sake of convenience, but the principle 
is still the same ; as by arranging the plates of the two metals 
soldered together cross-ways in a wooden trough, and filling 
the interstices with the saline or acid solution ; if the hands 
moistened be applied to each extremity of the pile, a shock 
will be perceived. 

If two platina wires, one in contact with the zinc extremity, 
the other with the copper extremity, be connected by means 
of a small piece of charcoal, the charcoal will be ignited. 

If the wires be immersed in the same portion of water, 
oxygen will be given off at the positive wire, that connected 
with the zinc extremity; and hydrogen gas at the negative 
wire, that connected with tlie copper extremity. 

If the wires be introduced into strong acid solutions, oxy- 
gen separates at the positive wire, and the inflammable com- 
ponent at the negative wire. Strong saline solutions are 

R 2 acted 
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acted upon in a similar way. Solution of muriatic acid in 
w'ater gives off chlorine at the positive and hydrogen at llie 
negative pole. 

By the action of the Voltaic apparatus, the metals of the 
alkalies and alkaline earths, and boron, may be separated from 
their combinations with oxygen ; sulphur and carbon, from 
their combinations with h^^drogen. 

The greater the number of the series, the more energetic 
will be tlie action of the apparatus. 

By keeping in mind that the pile itself is pervaded by a ra- 
diant matter which by its motion can produce heat, the cause 
of its power may be traced out. 

The action going on in each series between the metals and 
acid or saline solution, sliould now be considered. 

First, the water is decomposed, by the union of some of the 
zinc with the oxygen of the water, and hydrogen gas given off 
from the surface of the copper; the acid then combines with 
the oxide of zinc, and remains in solution. 

That portion of the metal, zinc, forming the oxide, by 
clianging the conducting for the non-conducting form, as it 
exists in the newly forrped solution, undergoes an expansion, 
and an increased capacity for heat ; and the pervading lieat 
which this increase demands will be supplietl from that sub- 
stance with which it is in the most intimate slate of contact, 
wliich is the remaining metal, zinc: this zinc will in its turn 
instantly attempt to remunerate itself at the ex})ensc of that 
conducting substance with wdiich it is in contact, ^\hich is the 
cc>pper. The oxide of zinc will unite as soon as formed with 
the acid in the solution ; there is now a diminution of ca})acity, 
a contraction, and the heat thus liberated is seized upon by 
that body present, which has the greatest capacity for it, wJiich 
is the hydrogen gas. This gas containing an excess of what 
the cop}>er is deficient in, they attract each other ; and the 
equilibrium being jestored, the hydrogen gas is given off from 
the surface of the copper. 

Here, perhaps, it may be considered strange that the hy- 
drogen, being produced in close contact with tlie zinc, should 
be elicited from the surface of the copper in preference to that 
of the zinc ; but the very instant that the zinc suffers a loss of 
radiant matter, that very instant will this loss be supplied 
by the copper, as metals are conductors, and the copper re- 
munerating itself at the expense of those bodies in its vicinity, 
as the solution, the hydrogen will naturally be attracted by 
it, and repelled from that part where the saline compound of 
zinc must be formed, which must be in contact with the zinc. 

"I'hn-^, as it app<*ars tliat in the series of ihe zinc, copper and 

sf)Iution, 
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solution, the conducting metals suffer a loss of their natural 
quantity of radiant matter, capable of producing heat, it is 
r(»asoiuible to suppose, that when a number of these series are 
brought within the range of the conducting influence of 
each other, as in the })ile, the effects produced must be 
heightened ; as the metals, such delicate tests of the presence 
of radiant matter, must be peculiarly sensible of the diminution 
of the radiant matter of those conducting bodies in their vi- 
cinity; as in the adjoining scries of the pile. 

TIk' energy of the {)ile as a chemical agent increases in pro- 
})orLion to the number of the series ; and when the supply of 
radiant matter capable of producing heat, which the metals in 
all the different series of the pile demand, owing to the change 
going on in the pile, is concentrated by being conveyed into 
it along two small platina wires, and when this supply is de- 
rived from a small mass of non-conducting matter, as the hy- 
drate of ]iotassa, the acl'oii of the pile must be ahnost irre- 
sistible, and the non-conducting compound will be as it were 
torn asunder by virtue of two attractions, by the abstraction 
of that radiant matter, or latent heat, upon which its very 
existence in the non-conducting form depends; and by which 
two attractions its matter is divided into two parts, which* 
under other circumstances possess a strong attraction for each 
other, but Jiere are attracted by the positive and negative poles 
of the pile. 

'Hius, the change which matter undergoes in its relations to 
li inperatiire, wlien exposed to the action of the wires of the 
a]»paratus, is the very reverse of that going on in the pile; 
there, the quantity of conducting matter is diminished by the 
aclitm of the menstruum upon the metal zinc : here, on the 
contrary, by the action of the two wires upon the hydrate of 
polassa, conducting matter is formed, as potassium is pro- 
duced. 

Why, it may here be inquired, should a metal, as potassium, 
be separated at the negative, anil oxygen at the ])ositive wire? 
wdiy should this preference be given by each body to each of 
these wires ? A current of radiant matter proceeds from the 
negative towards the positive extremity, where, by an accumula- 
tion, a tendency is imparted to bodies, such as a metal, to enter 
into a state posses'jing a greater capacity for heat, or in other 
words to form an oxide; while metallic matter, as potassium, is 
separated at the negative extremity, because, instead of an ac- 
cumulation, there is a deficiency, l^'liis circumstance of excess 
of the radiant principle in one body, and its deficiency in 
another, is the cause of attraction in general. To explain 
more fully : the potassium being formed from the non-con- 
ducting 
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ducting hydrate of potassa, suffers a diminution of capacity 
for heat^ while the oxygen gas gains an increase : thus the 
potassium has an excess of radiant matter to Impart, while' at 
the negative extremity of the pile there is a deficiency; there- 
fore the potassium and copper naturally attract each other. 
The reason why oxygen should be attracted by that pole where 
radiant matter is in excess, and thereby have a tendency im- 
parted to it of combining with metallic matter, may readily be 
admitted. Why in common cases do we heat a metal in order 
to combine it with oxygen ? Is it to furnish the latent heat 
which the increase of capacity of the newly formed oxide de- 
mands ? Yes. 

East Sniithfield, July 28, 1824. ThoMAS PolLOCK. 


XX J I. Of Semi’-dccussatioyi of the OjHic Ncj'xycs. By W ii.li am 
Hyde Wollaston, M.D. 

\^IIETHER we consider the astonishing subtlety of that 
medium which renders visible to us objects existing 
at the most immeasurable distances from us, or that delicatt'ly 
constituted organ which, by its general structure, collects the 
fays of light, and by a nice adaptation of its parts concen- 
trates their force on the sentient fibres of the retinji, expanded 
over its inner surface, we can feel no surprise that such great 
talents should ha\e been devoted to investigate the curious 
properties of the one, or that the structure of the other should 
have been examined with so much assiduity. 

The keenness of inquiry manifested by the cultivators of 
anatomy, in observing the most minute parts that have escaped 
the notice of their predecessors, shows that any addition to 
the common stock of our information on this subject will be 
gratifying t(> a certain portion of the members of this Society, 
and probably not uninteresting to the Society at large. 

It is not my object, in the present paper, to examine either 
the first effect of the cornea in rendering the rays of light 
convergent, or the power of the crystalline lens in Jinally 
bringing them to a focus on the retina. It is not my intention 
to investigate whether the adaptation of the eye to different 
distances is effected by alteration of the form of the lens from 
its own muscular structure, or by alteration of its place^ from 
the agency of other muscles. Nor do I mean to consider 
either the involuntary motions of the iris dependent on the 
quantity of light present, or that voluntary contraction of it 
by which we adapt the aperture of the pupil for distinct vision 

^ From the Philobophictil Tiiinsaction^ for 1824, Part I. 
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at different distances, limiting thereby, what in optics is 
termed the spherical aberration of the lens. 

The subject of my inquiry relates solely to the course by 
which impressions from images perfectly formed arc conveyed 
to the sensor'iiim, and to tliat structure and distribution of the 
optic nerves on whicli the communication of these impressions 
depends. 

Without pretending to detect by manual dexterity as an 
anatomist, the very delicate conformation of the nerves of 
vision, I have been led, by Uie casual observation of a few 
instances of diseased vision, to draw some inferences respect- 
ing the texture of that part which has been called the decus- 
sation of the optic nerves, upon which I feel myself warranted 
to speak with some confidence. 

It is well known tlial in the human brain tliese nerves, after 
passing forwards to a short distance from their origin in the 
thalami nervorum opticorum, unite together, a7Kl‘are, to ap- 
pearance, completely incorporated ; and that from this point 
of union proceed two nerves, one to the right, the other to 
the left eye. 

The term decussation was applied to this united portion, 
under the supposition that, though the fibres do intermix, 
they still continue onward in their original direction, and 
that those from the right side cross over wholly to supply tlie 
l(‘ft eye, while the right eye is supplied entirely from fibres 
arising from the left thalamus. 

In this opinion, anatomists have felt themselves confirmed 
by the result ol’ their exaniiiiatioii of other animals, and es- 
j)eciaUy that of several species of fish, in which it is distinctly 
seen that the nerves do actually cross each other as a pair of 
separate cords, lying in contact at their crossing, but without 
any intermixture of their fibres. 

In these cases it is most indisputably true, tliat the eye 
upon the right side of the animal does receive its optic nerve 
from tlie left side of the brain, while that of the left eye comes 
from the right side ; but it is not a just inference to suppose 
the same continuity preserved in otlier animals, where such 
complete separation of the entire nerves is not found. 

On the contrary, I not only see reason, from a species of 
blindness which has happened to inj^self more than once, to 
conclude, that a different distribution of nerves takes place in 
us, but I think my opinion supported by this evident difference 
of structure in fishes. 

It is now more than twenty years since I was first affected 
with the peculiar state of vision to which I allude, in conse- 
quence of violent exercise I had taken for two or three hours 

before. 
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before. I suddenly found that I could see but half the face 
of a man whom I met ; and it was the same with respect to 
every object I looked at. In attempting to read the name 
Johnson, over a door, I saw only son ; the commence- 
ment of the name being wholly obliterated to my view. In 
this instance the loss of sight was toward my left, and was the 
same whether I looked with the right e3’^e or the left. .This 
blindness was not so complete as to amount to absolute black- 
ness, but was a shaded darkness without definite outline. The 
complaint was of short duration, and in about a quarter of' an 
hour might be said to be wholly gone, having receded with a 
gradual motion from the centre of vision obliquely upwards 
toward the left. 

Since this defect arose from over fatigue, a cause common 
to many other nervous affections, I saw no i*easoii to appre- 
hend any return of it, and it passed away without need of 
remedy, without any further explanation, and without my 
drawing any useful inference from it. 

It is now about fifteen months since a similar aftectioii oc- 
curred again to myself, without mj^ being able to assign any 
cause whatever, or to connect it with any previous or subse- 
quent indisposition. The blindness w^as first observed, as be- 
fore, in looking at the face of a person I met, whose le/f t*ye 
w'as to my sight obliterated. blindness was in this in- 

stance the reverse of the former, being to luij right (instead of' 
the left) of the spot to which my eyes were directed ; so that 
I have no reason to suppose it in aii}^ manner connected w ith 
the former affection. 

The new punctum caecum was situated alike in both eye^, 
and at an angle of about three degrees from the centre ; for, 
when any object was viewed at the distance of about five yards, 
the point not seen was about ten inches distant from the point 
actually looked at. 

On this occasion the afiection, after having lasted with little 
alteration for about twenty minutes, was removed suddenly 
and entirely by the excitement of agreeable news respecting 
the safe arrival of a friend from a very hazardous enterprise. 

In reflecting upon this subject, a certain arrangement of 
the optic nerves has suggested itself to me, which appears to 
afford a very probable interpretation of a set of facts, which 
are not consistent with the generally received hypothesis of 
the decussation of the optic nerves. 

Since the corresponding points of the two eyes sympathize 
in disease, their s^TOpathy is evidently from structure, not 
from mere habit of feeling together, as might be inferrecl, if 
reference were had to the reception of ordinary impressions 

alone. 
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alone. Any two corresponding points must be supplied with 
a pair of filaments from tlic same nerve, and the seat of a 
disease in wliich similar parts of both eyes are affected, must 
be considered as situated at a distance from die eyes at some 
place in the course of the nerves where these filaments are 
still united, and probably in one or the other dialamus ner- 
vorum opticorum. 

It is plain that the cord, which comes finally to either eye 
under the name of optic nerve, must be regarded as consist- 
ing of two portions, one half from the right thalamus, and 
the other from the left thalamus nervorum opticorum. 

According to this supposition, decussation will take place 
only between the adjacent halves of the two nerves. That 
portion of nerve which proceeds f rom the right thalamus to 
the right side of the right eye, passes to its destination with- 
out interference ; and in a similar manner the left thalamus 
will supj)ly the left side of the left eye with one part of its 
fibres, while the remaining halves of both nerves in passing 
over to the eyes of the opposite sides must intersect each other, 
either with or without intermixture of their fibres. 

Now, if we consider rightly the facts discovered by com- 
parative anatomy in fishes, we shall find that the crossing of 
the entire nerves in them to the opposite eyes, is in perlect 
conformity to this view of the arrangement of the human optic 
nerves. The relative position of tne eyes to each other in 
the sturgeon, is so exactly back to back, on opposite sides of 
the head, that they can hardly see the same object; they can 
have no points which generally receive the same impressions 
as in us ; there are no corresj)onding points of vision requiring 
to be sujjplied with fibres from the same nerve. The eye 
which sees to the left has its retina solely upon its right side ; 
and this is supplied with an optic nerve arising wholly from 
the right thalamus ; while the left thalamus sends its fibres 
(mtirely to the left side of the right eye for the perception of 
objects situated on the right. In this animal, an injury to the 
left thalamus might be expected to occasion entire blindness 
of the right eye alone, and want of perception of objects 
placed on that side. In ourselves, a similar injury to tht left 
thalamus would occasion blindness (as before) to all objects 
situated to our right, owing to insensibility of the left half of 
the retina of botli eyes. 

A disorder that has occurred within my own knowledge in 
the case of a friend, seems fully to confirm this reasoning, as 
far as a single instance can be depended upon. After he had 
suffered severe pain in his head tor some days, about the left 

Vol. Gl. No. 316 . 1821 , S temple. 
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temple, and toward the back of the left eye, his vision became 
considerably impaired, attended with other symptoms indi- 
cating a slight compression on the brain. 

It was not till after the lapse of three or four weeks that I 
saw him, and found that, in addition to other affections which 
need not here be enumerated, he laboured under a defect of 
sight similar to those which had happened to myself, but 
more extensive, and it has unfortunately been far more per- 
manent. In this case the blindness was at that time, and 
still is, entire, with reference to all objects situated to the 
right of his centre of view. Fortunately, the field of his 
vision is sufficient for writing perfectly. He sees what he 
writes, and the pen with wliicli lie writes, but not the hand 
that moves the pen. This affection is, as far as can be ob- 
served, the same in both eyes, and consists in an insensibility 
of the retina on the left side of each eye. It seems most pro- 
bable, that some effusion took place at the time of the original 
pain on that side of the head, and lias left a permanent com- 
pression on the left thalamus. This partial blindness has now 
lasted so long without sensible amendment, as to make it very 
doubtful when my friend may recover the complete percep- 
tion of objects on that side of him. 

In reviewing the several ])hmnoincna that I have described, 
we find partial blindness occurring at the same time in botli 
eyes. This sympathy from disease is readily explained, on 
the supposition that the parts wliicli sympathize receive their 
nerves from the same source, while the opposite halves of the 
eyes, whicli are not at the same time similarly affected, are 
supplied from an opposite source ; and the inference is im- 
mediate, that in common vision also the synijiatliy of corre- 
sponding points, whicli receive similar impressions from the 
same object, is dependent on the arrangement of nerves thus 
detected by disease. 

We find moreover in the sturgeon, (and it is the same in 
some other fislies,) wliose eyes can scarcely see the same ob- 
ject at once, and have no corresponding points which ordi- 
narily sympathize, that the two eyes do not receive any nen- 
vous fibres from the same source ; but one eye receives its 
nerve wholly from one side, and the otlier from the other side 
of the brain. 

From the structure of these fish we learn distinctly, that 
the perception of objects toward one side is dependent on 
nerves derived from the opposite side of the brain ; and in the 
last case of diseased vision above related, we find apparent 
injury to one side of die brain, followed by blindness toward 
the opposite side of the point to which botli eyes are directed. 

A series 
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A series of evidence in such apparent harmony throughout, 
seems clearly to establish that distribution of nerves 1 have 
endeavoured to describe, which may be called the semi-decus^ 
sation of the optic nerves. 

On single Vision *with two Eyes* 

So long as our consideration of the functions of a pair of 
eyes is confined to the performance of healthy eyes in com- 
mon vision, when we remark that only one impression is made 
upon the mind, though two images are formed at the same 
moment on corresponding parts of our two eyes, we may rest 
satisfied in ascribing the apparent unity of the impression to 
habitual synij^athy of the parts, without endeavouring to trace 
further the origin of that sympathy, or the reason why, in in- 
fancy, the eyes ever assume one certain direction of corre- 
spondence in preference to scpiinting. 

• But, when we regard sympathy as arising from structure, 
and dependent on connection of nervous fibres, we therein see 
a distinct origin of that habit, and have presented to us a 
manifest cause why infants first begin to give the correspond- 
ing direction to their eyes, and we clearly gain a step in the 
solution, if not a full explanation, of the long agitated ques- 
tion of single vision with two eyes. 

It may perhaps to some persons ajipear surprising, that so 
many as three instances of a disorder which they presume to 
be rare, should have been witnessed by one individual; but 1 
apprehend, on the contrary, this half- blindness to be far more 
common tlum is generally supposed ; and I might with as 
much reason express surprise at its having so far escaped no- 
tice*, were I not aware how many facts commonly remain 
disregarded, merely for want of explanation. It is evident 
that I once, and for a long time, overlooked the inference 
that is to be drawn from this aflection ; and if the disorder 
had not happened to me a second time, I might never have 
reconsidered its cause. 

Even since the preceding pages were written, I have met 
with two more cases of this disease. One of my friends has 
been habitually subject to it for sixteen or seventeen years, 
whenever his stomach is in any considerable degree deranged. 

• Richter, in the third volume of his Elements of Surgery, has a chapter 
on half-blindness, and part of it relates to what he terms amaurosis dinii- 
diata. From one instance there given, he seems to have seen some cases 
similar to those I have described ; but he lias not noticed the correspond- 
ing affection of the two eyes, or considered the sympathy between them. — 
AnJ'fin^s-nr'unde Dcr Wundaiizcncn/kumt^ vol. iii. chap. 16, p. 478. 

* S 2 In 
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In him the blindness has been invariably to his right of the 
centre of vision, and, from want of due consideration, had 
been considered as temporary insensibility of the right eye ; 
but he is now satisfied that this really is not the case, out that 
both eyes have been similarly affected with hiilf-blindness. 
This symptom of his indigestion usually lasts about a quarter 
of ail liour or twenty minutes, and then subsides, without 
leaving any permanent imperfection of sight. 

I have not seen the subject of the ,5th case ; but I am in- 
formed that he has had many returns of this aflection, gene- 
rally attended with head-ach, and always lasting about twenty 
minutes, with very little variation. 


XXIII. Observations on the Heights of Places in the Ttigo- 
nomcLrical Survey of On at Butain^ (tint upon the iMiitude 
of Arbury HilL Bi/ B. Be van, Vommnnicated by^ 

Sir H. Davy, Bai /. T./t.iS.* 

T^HE Trigonometrical Survey of CTreat B.itain having from 
time to time engaged the attention of ilie Koval Society, 
and circumstantial particulars of this great jiatioual iiiuler- 
taking having occupied the pjiges of the Philosoj)hical Trans- 
actions, I beg leave to submit a tew t)liser\ >iions on tliat 
subject to the consideration of tlie ^Society. 

The result of the survey, relative to the di.Terent sections of 
the meridian, in this countr}', has not altogether proved so 
satisfactory as might have been expected. 

I have lately examined the calculations aflected b}' the ob- 
servations made at Arbury Hill in the county ('f Northampton, 
with some hope of discovering the means of reconciling the 
anomaly in that part of the meridian. 

I have been at the expense of having the height of this sta- 
tion determined by accurate levelling to the Cirand Junction 
Canal ; from which, and the known difference of level of the 
various canals connected with this, I liave been able to find 
the relative height of this station, with most of the important 
objects in the counties of Northampton, Buckingham, and 
Bedford. 

From this operation of levelling, I found the country to the 
north of Arbury station, suddenly to fall about 4*00 feet, and 
continue at this depressed state for 9 or 10 miles. Such a 
defect of matter, to the north of the station, was in itself a 
strong ground for sujiposing a deflection of the plumb-line to 
the southward. To ascertain if this supposition were sup- 
ported by the trigonometrical oj)eratioris, I calculated the la- 

* From the Philojophif al Tian'^.iction' for Pait I. 
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titude of Arbury station, from die latitude of Blenlieim, as 
determined by previous observation, independent of any as- 
tronomical observation made at Arbury, and find it 5 seconds 
LESS than shown by the zenith sector ; giving countenance to 
the probability of local attraction by the high land to the south 
of the station, which will appear by the following calculation ; 
in Trigonometrical Survey, vol. ii. p. 137, the latitude of 
Blenheim by observation is stated as 51° 50' 24f'''9, or nearly 
51° 50' 25". 

The measured distance, on the meridian, from Blenheim 
to Arbury, is 139822, deduced from vol. ii. part 2, p. 107; 
divitling this distance by 60881*7, according to a table in vol. i. 
])art 1, }i. 1G8, corres]ionding to the middle latitude between 
Blenheim and Arbury, and multiplying the quotient by 10% 


we obtain the diflerencc of latitude =.° 22' 58"* 

this (juantity added to 51 50 25 

gives for the latitude of Arbury 52 13 23 


being 5" less tlian by the zenith sector. It is true that Colo- 
nel Miidge corrected the latitude of Blenheim, from the Tri- 
gonometrical Survey, to 51° 50' 28", and in this case the com- 
})ule(l latitude of Arbury would come out near 3 seconds less 
than found by the zenith sector. In vol. ii. part 1, page 118, 
the laiitude of Arbury, as derived from Dunnose meridian, is 
given .... 52° 13' 26"*6 
al’terwards . 52 13 28 *2 from observation* 

1 *6 or 1^ second south of the observed 
latitude; all concurring to prove that the observed latitude by 
zenith sector falls to the north of the calculated, or that the 
(Jeflectioji of the plumb-line was to the south. Taking, there- 
fore, the tabic above referred to in vol. i. part 1, p. 168, and 
considering the latitudes of the following stations J;o be as 
below : 

Dunnose .... 51° 37' 7" 

Greenwich . . . . 51 28 39^ 

Blenheim • • • • 51 50 28^ 

Arbury . . . . 52 13 26^ 

Clifton 53 27 2o| 

and calculating the length of a degree, in their respective 
middle j^oints, they will be found to correspond with the said 
table, and maintain a 7'egular increase to the northward^ agrees 
iug with the assumed general figure of the earth: the above 
assumption indicates an error of 10|" at Clifton, and If at 

* V'^ol. ii. part 2, p. 100, Dunnose is stated to be . . 50° 37' *2 

p. 107i from Dunnose to Aibury is . 1 36 10 *98 

52 13 28 18 
Arbury, 
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Arbnry, neither of whicli is more than might be expected 
from the visible inequality of the contiguous land. 

The result of the operations north ot Clifton 1 have not had 
an opportunity of ascertaining; but it appears to me that a 
lew more observations by the zenith sector, at other stations, 
w’ould remove much of the apparent ambiguity at present at- 
tached to this interesting question. 

Knowing the goodness of the instrument used in the Sur- 
vey, and the great skill and attention observed by the persons 
engaged, I have great confidence in the general result of the 
terrestrial department. I should have been doubly gratified 
if I could have said as much on the determination of the 
heights of the stations. 

Availing myself of the levels through a long dislrict of the 
Grand Junction Canal, I have been at the trouble of levelling 
from the following stations, viz. 

Wendover Down, 

Kensworth, 

Bowbrick Hill, and 
Arbury Hill, 

to the nearest point of the said Canal, and thus, by means of 
the known level of the difierent parts of the Canal, to obtain 
the 7'clative heights of the above-mentioned stations. 

And as a comparison will be more readily made from a 
table of heights expressed in positive numbers, I shall assume 
the highest point of the summit of said Canal to be 402 feet 
above the level of the sea at low water spring tides : with 
this assumption, the heights of the several stations, in feet, 
above low water mark, wall be as follows : 

Wendover Station . . . 861 

Kensworth ditto . . . 809^ 

Bowbrick Hill . . , . 57 

Arbury Hill 740^ 

The heights of these stations published in the Philosophical 
Transactions, are as below ; in vol. hi. p. 302. 

Wendover 905 

Kensworth 904 

Bowbrick Hill .... 683 

Arbury Hill 804 

these will average about 78 feet higher than in the table 
above. 

1 have also levelled from the summit of the Regent's Canal, 
to the mouth of the fixed cannon at King’s Arbour, or the 
upper end of the base on Hounslow Heath, and upon the 
same data this point will be 90| feet above low water mark. 

In 
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In voL i. p. 173, Colonel Miulge gives 91:J^ for its height, 
which differs only by half a foot. 

But at page 266 it is stated to be 118 feet, being 27 feet 
above the proper height. Again, in vol. iii. p. 307, it is stated 
to be 132 feet, or 41^ too high. 

The grounds of my assumption of 402 feet being the height 
of the Grand Junction Canal summit, near Tring, are these: 

The range of tide, from low water spring tides at sea, to 
high water near Somerset House, I presume to estimate 19^ 
feet; from this point to the Regent’s Canal summit will be 
found 83^ feet ; from this level I apply the revised section of 
the Grand Junction Canal = 299^ to the summit near Tring, 
making together 402 feet as above. 

From these levels it will appear, that Wendover Station 
fibo\e Brickhill is 861 — 571^^ = 289^. Colonel Mudge’s 
numbers give . 905 — 683 =222 

67i error 


Arbury above Brickliill 710^ — 571 69 

Colonel Mudge . . 804 — 683 =121 

Error 52 

Wendover above Arbury 861 — 740^ = 120^ 

Colonel Mudge . . 905 — 804 =101 

Error 19^ 


Some fresh observations with the zenith sector made at 
Blenheim, and Sutton, would offer a fine check to the latitude 
of Arbury; and also at Highbeach, and Botley Hill, a check 
to the latitude of Greenwich w^ould be readily obtained. 
Leighton, Bedfordshire, Febriuiry 1822. B. Bi:van. 


XXIV. Notices respecting New Books. 

T^IIK Transactions of tlie Horticultural Society, vol. v. 
^ Part IV., have just appeared. The following are the 
contents: — 

On the Cultivation of the Yellow Rose, and of the lender 
Chinese Roses, by budding on the Musk Cluster Rose. By 
John Williams, Esej. — On the Cultivation i.)f the Arachis 
hypogaea. By Mr. John Newman, Gardener to the Hon. 
Robert Fulke Greville. — On the Treatment of the Banyan 
Tree f Ficus Indica ) in the Conservatory. By Peter Rainier, 
Esq. Captain R.N. — Further Notes on the Utility of the 
Grafting Wax, described in a former Paper. By David 
Powel, Esq. — Some Remarks on the supposed Influence of 

the 
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the Pi>llen, in cross breeding, upon tlie Colour of the Seed- 
coats of l^laiits, and the Quiuities of their Fruits. By Thomas 
Andrew Knight, Escj. F. R. S. &c. President. — An Account 
of a new Variety of Plum, called the Downton Imperatrice. 
By the President. — Observations upon the Effects of Age 
upon Fruit Trees of different Kinds; with an Account of 
some new Varieties of Nectarines. By the President. — On a 
hybrid Amaryllis, produced between Amaryllis vittata and 
Amaryllis Regina-vittata. By Janies Robert Gowen, Esq. — 
On the Cultivation of the Pine Apple. By Mr. Alexaiulor 
JStewarl, Gardener to Sir Robert Preston, Burt, at Valley field, 
Perthshire. — Description of a Pear Tree, on which the Ope- 
ration of Reverse Grafting has been performed. By Mr. 
William Balfour, Gardener to the Earl Grey, at Ilowick, in 
Northumberland. — Notice of Hew or remarkable Varieties of 
Fruits, ripened in the Summer and Autuirtn of the year 1822, 
which were exhibited at Meetings of the Horticultural So- 
ciety : — A Description of some new Pears. By Mr. John 
I'urner, Assistant Secretary. — Account and Description of 
five new Chinese Chrysanthemums ; with some Observations 
on the Treatment of all the Kinds at present cultivateil in 
England, and on other Circumstances relating to the Varieties 
generally. By Joseph Sabine, Esq. Secretary. — A Note on 
the Pears called Silvaiiges, and particularly on the Silvange 
Verte (Green Silvange). By Mons. Cliarles Francis Pierard, 
of Manjouy, near Verdun-sur-Meuse. — On the Prejiaration 
of Stra>\ berry Plants for early Forcing. By the President. — 
On Transplanting Peas for early Crops. By Mr. Daniel 
Judd. — Some Account of the Edible Fruits of Sierra Leone. 
Drawn up by Joseph Sabine, Esq. from the .Journal ami 
jiersonal Communication of Mr. George Don. — Directions 
for the Management of the Hot-house Fire-j)Iaces, that are 
constructed with double Doors and Ash-pit Registers. By 
W'illiam Atkinson, Esq. — On Forcing Gra])es, as ])ractised 
in Denmark. By Mr. Peter Lindegaard, Gardener to His 
Majesty the King of Denmark, at the Palace at Rosenberg, 
On Fig-trees, and an Account of their Cultivation in a Fig- 
house, in the Garden of the late Earl of Bric^ewater, at 
Ashridge in Hertfordshire. By Joseph Sabine, Esq., Secre- 
tary. — ^Notices -of Communications to the Horticultural So- 
ciety, between May 1st 1821 and January 1st 1822, of 
w'hicii separate Accounts have not been published in the 
Transactions. Extracted from the Minute Books and Papers 
of the Society. — Description of a Vinery, and Mode of Train- 
ing practised in it. By Mr. William Beattie, Gardener lo 
the Earl of Mansfield, at Scone, near Perth, — Description of 

a Pine- 
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a Piiu'-Iioiise aiiil Pits.^ By C^liarles Ilolford, Ks(). — 

Desciiptioii of an Apparatus lor Ventilating llot-hoiises. By 
Mr. George Muglii>toii of Rcpton, near Derby. 

Recently puhlishvd. 

Mathematical 7\ablet»: containing improved Tables of Lo« 
garithiiis of Numbers, T^ogarilhmic Sines, Tangents and 
Secants. By \\hlliani Galbrailli. 

De Interjmaibiis (‘I Kxj)lanatoribus Endidis Arabicis ScJic- 
diasina Historicuin : auct. J. C. Chirt/. 4‘to. Halle, J82.'5. 
Siimptibus auctoris. 

Ijc/iyhnch (If}' Rr,'nrn Clirmir. [''ieimaits of Theoretic Ch('- 
inistry, by Dr. Ihscliolli Ihofcssor of Gheinislry and Tecli- 
nology at Bonn. Weber. 

Mdii^azin f'or Nnf/o v/(/r/i^/»rihrrnr, IVIagazine for Natural 
S(aence>., by Proi’e'>sors Luiuh llansteen, and Maaschman, 
'IVo volumes and a})art ol a third of this Norwegian Journal 
ha\e been })ubhshed at Cinistiania. 

Siil/a E<^i^icnza e Pro})} trtd dd (\doiico^ &c. A Ph\sico- 
medical JVeatise on tlie Existenci* and Pro]>erties of C’aloiic. 
13y Dr. Louis Eorni. I’lirin, 

Obserx'^ations snr la Nonunrlatin e ct Ic Clatisemnd drs Roi^rs. 
i)n the Nomenclature and Classification of Boses. 1^3 J. J*. 
\ ibert. Paris, 1821<. 

Mcniuire snr nn Nn^’an d UuUc dWr ct d Ijnncftrs dc non-- 
veUe (onstruciKni, On a Sj)irit-Lc\el of a novel consti ucticai. 
]\iris, 1821‘. Didot. 

1)1 the Press. 

C\mmientaries the Diseases of the Stomach and B(n\els 
i)f Childnai. By liobley l^iingJison, IVI.D, 8:c. 

Ca])t. 13a vid "riiomst)n, lincntor of the Longitude Scale, 
!)as, in the Press, a Work on tlie JMethods of finding the 
Longitude at Sea, by Lunar Olrcrvations and Chronometers. 

The Papers printed in the Transactions of the Bo\al So- 
ciety, detailing the Discoveries of the Eimctioiis of tlie Ner\es, 
^^ilI be immediately vej)nblished, \\ith Notes and a geneial 
Introductory view of the Nervous System, by Mr. Charles 
Bell, Professor of Anatomy and Surgery lothe Boyal College 
of Surgeons, and Surgeon to the Middlesex Hospital. 

Mr. Partington of the London Institution has nearl}^ ready 
for publication, in a small Volume, a new Edition of that very 
valuable little Work, the Marquis of \\\)rcester’s Century of 
Inventions; from the original MS.: with Historical and 
Exj)lanatory Notes. 

Vol. 64. No. 316. Anv.. 1S2L T analysis 
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ANALYSIS OF PERIODICAL WORKS O^ NATURAL HISTORY. 

Curtises British Entomology^ 

No. 8. contains the following subjects : 

PI, 31. Buprestis nitidula. A species new to this island, taken in the 
New Forest from the flowers of the White-thorn. The brilliancy of the 
insect, as well as the rarity of all the individuals composing the genus, ren- 
ders it an interesting and valuable acquisition to our cabinets and Fauna. — 
PI. 3:2, llpdromctra stagnorum. Wc do not recollect to have seen a good 
figure before of this curious but common insect, the account arul plate v)f 
which are here rendered more valuable by a figure of the winged sex from 
the cabinet of the British Museum, the only collection wdiere it is to be 
found. — PI. 33. liupalus fnvillaccanus (the Gray Scollop Moth). A male and 
female of this rare and elegant species are hero given; and although Moses 
Harris bad figured the female, and Donovan the male under the name of 
riialccna mcdwpnm'taria (v. xiii. 4()1. 1.), as they were not aware of there 
being sexes of the same moth, this plate, which is remarkable for delicate 
execution, will be an acquisition to the Lcpidojiterist. — PI, 34. Mdvsia 
sjjeciosa. A sjdcndid insect from the New Forest, of a genus to which 
more British species will very probably shortly be ad<led, as there are se- 
veral others described by Meiger in his work upon the European Diptera. 

The Botanical Magazine, No. 451. 

PI. S503. Astrnpcca WaJlichiiy described in Lindlcy’s CoiJecianea. — 
Erinus. Lycknidea, to which in preference to africamis, Burman’s L, vUloaa 
is referred. — Ixoraharbaiay from the Botanic Garden, Calcutta. — Pcdic}dari>i 
canadensis: the leaves in the figure are opposite, as also in two sjiecinicns 
in the Banksian Herbarium, though Kahn describes them as alternate. — 
Fuchsia derussata, raised in the Edinburgh garden from seeds sent Irom 
Chili in 18:29. — Arum bidbifcrumy “ acaule, radicc tuberosa, foliis deconi- 
positis bulbifcris; spatha cucullata spadice cylirulraceo panim longiore. — 
Roxb. Flor, liid. iueditP A magnificent Bengal spi‘cies; the leal’ spreads 
over an area of several square feet. 

The Botanical Begisicr, No. 114. 

PI. 817- A'i'ranthes grandijtoray “ foliis apicc bilobis valdc ina'qiialihiis 
scapo radicali vaginato debih breviorihus, calcare emarginato a singular 
Orchideoiis plant which Mr. Lindley considers as belonging to the same 
section of Epidendrea' with A'eridcs, together with seven otliers which he 
enumerates. To this new genus proposed by Mr. Lindley lie also refers 
two tropical species described by M Pctit-Thouurs. — Ihudtobium nrachivtis, 
and Angracum sesqnipcdulc. “ So little,” he says, “ has hitherto been done 
in decribing the Orchideoiis plants of tropical countries, that new forms arc 
continually presenting themselves, and requiring the establishment of new 
genera for tneir recejition. The distinctions upon which these are to he 
founded, however minute they may occasionally a]ipcar, arc singularly per- 
manent and decisive.”— /m nepatcnsis, “ cristata, scajio bifloro, foliis fal- 
catis breviore, spatha diphyllA perianth io violaceo appressa ungniiim scjia- 
lorum longitudine.” A handsome species received from Dr. Wallich. — 
P/Boma cretica. Mr. Lindley states that after repeated eomfiarisons of the 
many supposed species in a living state, only twelve, which he enumerates, 
can be considered distinct. The present plant is var. /3 of the arud'ma of 
Anderson, lAnn, Trans. — CoroniUa juncea, a native of the south of France- 
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— Zcphyranthes rosea, " foliis hiiinifusis linearihus 8capo iinifloro brevio- 
ribiib, perianthio expanso : sej)aHs ovalibus apiciilatib, spatha bifida apicc 
carnosa.** A beaiitiliil bulbous plant brought from the Havannah by 
Mr. G. Don. Mr. Lindlcy approves of the separation, from the old genus 
Amaryllis, of the group to which Mr. Herbert has given this name, and which 
may be safely cliaracteri/.cd by their nearly regular flowers, which have 
a vertical or nearly vertical position, and by their stamens not being bent to 
one side and unecpial in length, but equal and spreading equally, with the 
exception of that which is opposite to what would be the upper segment of 
perianthmm, if the flower were horizontal.” After a nandsome com- 
mendation of Mr. Herbert’s work, we have the following just remark : 
“ This is one of the many genera which confirm the opinion held by 
Lin incus, that a lew well selected words are abundantly sufficient for a 

generic or-s[)Ccific deliuitiou : there can be no comparison between the 

neatness and decision of his characters, and the unwieldy lumbering de- 
scriptions which are now too frequently mistaken for definitions. Thi* 
latter are the conseijueiice of an excess in multiplication of divisions, and 
would easily be avoided if it were only remembered that a difference is 
not a distinction, nor prolixity preiision.” — jyaj)hnc colVina : /3. ?ieaj>olilann. 
This plant, published as a distinct species under the latter name in 
Loddiges* JJoL Cab,, Mr. Lmdley considers as a mere variety, differing 
chiefly m tlie want of pubescence under the leaves; — a sport of Nature 
which, if unmolested upon its native hills, would quickly have passed 
away into the t}pc from which it ^Spirant hes cernna: Ophry^ 

Linn., Willd. Mr. Lindlcy emimcrates 16 species of Spiraiilht s, 

of which M. Jlichard, by whom the genus was established, mentions only 5. 
— Rosa Kamvkatica: /3. mveus. Some errors are pointed out in the ob- 
servations of M- TPrattimiick respecting this and other roses. 


XXV. Proceedings of Learned Societies. 

HORTICULTURAL SOCIETY. 

July 6. — A ISpccial General Meetin^j was held for the 
Election of a Member ot the Council in the 
room of the late John Walker, Esq. ; when Sir Claude Scott, 
Bart, was unanimously chosen. 

The following Papers were read : 

Description of an Instrument for effectually applying To- 
bacco Fumigation lor the destruction of Insects on Trees and 
Plants. By Mr. Jolin Head. 

Observations on and an Account of a Collection of Seeds, 
formed in the neighbourhood of Constantinople, and trans- 
mitted to the Horticultural Society of London. By the Rev. 
Robert Walsh, LL.D., and Corresponding Member of the 
Society. 

Description of a remarkable Elruge Nectarine Tree in the 
Garden of Lord Selsey at Westdean House, Sussex- By Mr. 
John Bowers, Gardener to Lord Selsey. 

July 20. — The following Papers were read: 

Description of a Peacli Tree in the Garden of Miles 

T 2 Stapleton, 
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Sta})lcton, Esq. Mt Carlton, Yorkshire. By Mr. John Seymour, 
(lardcner to Mr. Stapleton. 

A Uejiort i]])on the new or rare Plants which have flowered 
ill the Society’s Garilen at Chiswick, from its first lorinatiori 
up to March 1821. Mr. John Lindley, F,L.S. &c., 

Assistant Secretai-y I'or the Garden. 

Aug. 3. — Tlic following Papers w^ere read: 

On the Advantages ot Coating Garden W^alls with Oil 
Paint. By William Cotton, Es(|. F.II.S. 

On the Cure of Disease in Onions. By Mr. TJiomas Smith. 

Aug. 17. — On Artificial Climate considercil with regard to 
Horticulture. By John Frederick Daniell, Escj., F.II.S. ivc. 
In this highly interesting Paper, Mr. Daniell explains the 
whole phenomena of Uadiation, and ])oints out the best means 
of pre\enting the di'stnietion of Plants, Ac. by Frost. l"he 
aitificial clnnate of the Hot-honse is also treated of, and the 
errors of the usual motles of Heating fulJ\ explained. 


IlOYAL ACADEMY OI SCJEYCLS Ol' r\lUS. 

Aprils. — M. Thenard, in the name of a Commission, pie- 
seiited a very favorable re])ort relative to the experiments com- 
iminicatcd by M. Serulas, cm the Cyanuret of Iodine. — The 
Memoir of tins able chemist w'ill be printetl iif tlic Pcttieil <Ics 
Savans ih angers. — M. Cuvier read a Memoir on a new genus of 
Fossil Bejitilcs, discovered within these few years in England, 
and named Ichthyosaurus. — M. Frisoii communiiated a de- 
monstration of the I’iieorem of Fermat. — M. Audouart read 
some considerations on the origin and causes of the Yellow 
Fever. 

April 12. — A commiiiiicatioii was received fiom M. llinglei*, 
who has invented two Machines representing tlie Mo\cments 
of the Planets, requesting that a Commission may be ap- 
pointed to examine them. — M. de Castel-Bajac requested the 
Academy would cause the conditions to be examined, to which 
il will be necesary to subject the j)lates of Fusible Metal, 
which tlie Government had in contemplation to adapt to 
the boilers of Steam-engines. — Professor SimoiiofF, of Kazan, 
presented a Memoir on iJie Integral Calculus. — M. Magcndie 
communicated an observation which he liad lately made on 
the eflbcts of the lesion of the great commissure of the Cere- 
bellum, above tlie passage of the filtli pair. The animal 
subjected to this experiment fell down on the side on which 
die nervous tissue was divided, and lost tlie agreement of 
motion of its e 3 ’^es. — IVI. du Petit-Thouars lead the first jiart 
of a Report which he had drawn up, in the name of a Coin- 
mission, on a nolicc ol’ M. Koniaiii lespccting llic Anatomy 

ol 
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of Plants. — M. Poncelet, Capt. Eng., presented a manuscript 
work entitled A Memoir on the General Theory of Reci- 
procal Polarit}^, in continuation of his Memoir on the Centres 
of Mean Ilcriiioiiics. — M. Magendie, for himself and M. 
Gay-Lussac, read a Report upon a Memoir of M. Clievreul, 
on several subjects of Organic Chemistry. The memoir was 
aj)proved by the Academy, and will be printed in the Jlccurd 
tics Sava ns (' Ira tigers. — M. Rose made a verbal Report on a 
notice addiessed fitiin Moscow, by M. Fisclier, relative to an 
Insect known in Persia by the name oi' Mi a nah . — M. Ampere 
read, for himself and M. Becquerel, a note on an e::}>eriincnt 
relative to the Nature of the Electric Current. 

NATIVF CALCUTTA SOCIKTY. 

A Literary Society has been founded at Calcutta, by native 
Indians of distinction, the object of which is truly^ praise- 
worthy. It is intended to enter into discussions 'on all sub- 
jects connected with the })rogress of civilization and literature. 
\\\)rks of learning and general utility are to be published in 
English; and little manuals of morals and science, tending to 
ini[)ugn certain inveterate customs, and to lay down rules of 
retbrmation conducive to the well-being of individuals in Ben- 
gal. To promote these ends, mechanical and mathematical 
instrnnuails, together with a chemical apparatus, are to be 
}irocined. A house is to l)e erected for the purpose of holding 
their assemblies, and containing their different collections. A 
College will be annexed Ibr instruction in the arts and science^. 

XXVI. Intelligence and Miscellaneous Artkles. 

OTOLOGY or THE GANGES AND JLMNA. 

l^ROM a paper on this subject read before the Calcutta 
Medical and Physical Society on the 3d of January last, 
it apjiears that the rocks met with on the banks of the^e 
streams present examj)les of almost all the varieties of cal- 
careous, argillaceous, and siliceous compounds, from the se- 
ct)iulary concretions of (Jcunkut') found every where 

in the river’s bed, to the green stone of Pointy and the primi- 
tive granite of Colgong and Juangira. Syenite and porphy- 
ritic masses are also found at some points and fragments of 
grey and wdntc chalcedony. It is remarkable that no rolled 
or angular pieces of rock are found in the nullahs proceeding 
from the hills, by which the formation of the higher ranges 
might be determined. The neighbourhood of Monghyr is 
singular in presenting riilges of quartz rock that rise to a con- 

sidciabh 
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Analyses by Prof. Gmelin of' Tubingen, 

siderable height; and the old red sandstone formation is 
finely exemplified in the hills of Chunar and Mirzapore. The 
subject of geological research is comparatively new in India, 
and we therefore hail with feelings of real gratification any 
attempt to make us better acquainted with the structure of a 
country whose features and external configuration differ so 
widely from our own. trust the Society, in its physical 

character, will often have to number among its contributors 
such zealous and able observers of nature as the autlior of the 
paper of which we have now given a slight outline. The 
funds of the Society, it is gratifying to remark, are in a very 
flourishing state, and the institution altogether has hitherto 
prospered beyond the most sanguine expectation of its found- 
ers. — Ind, Gaz, 


xVNALYSES BY mor. GMELIN OF TUBINGEN. 

Essoiiite or cinnamons tone of Ceylon: sp.gr. 3 *6 17, at 
76** Fahr. 


Silica 

. 40-006 

Alumina .... 

. 22-996 

Lime 

. 30-573 

Peroxide of iron 

. 3-666 

Potash 

. 0-589 

Volatile matter . . 

. 0-326 

A trace of manganese 

98-156- 


Pinite of St. Pardoux in Auvergne: sp. gr. 2*7575, at 


4-7° Fahr. 

Silica 55 ‘ 964 ? 

Alumina 25*480 

Potash 7-894 

Soda 0-386 

Peroxide of iron 5-512 

Magnesia and oxide of manganese 3*760 

Water, with animal matter . . 1-410 


100-406 


Prof. Gmelin states that this mineral, when heated in a 
glass phial, emits water having an empyreumatic odour, which 
mstantly restores tlie blue colour to reddened litmus, and there- 
fore contains ammonia. He tliinks this alkali probably results 
from the decomposition of some animal matter contained in 
the pinite ; and remarks that this mineral is never found in 
fresh rocks, but always, as in Auvergne, for example, in a de- 
composed granite, upon which tlie volcanic rocks of that pro- 
vince rest. He has also discovered a considerable propor- 
tion 
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lion of ammonia in the Natrolite of Hohentwiel, as well as in 
the Clay Pprphyry in which it occurs in veins. 

Prof. Gmelin determined that the pinite he examined did 
not contain any fluoric acid ; and thinks that his analysis sub- 
stantiates such an affinity, with respect to chemical composi- 
tion, between pinite and mica, that they must no longer be 
considered as generically separate. The circumstance that 
pinite contains no fluoric acid, cannot be considered as an 
essential difference; because H. Rose has shown that those 
varieties of mica which occur in primitive limestone, either 
contain only a minute quantity of that acid, or are altogether 
free from it. — Kaslnei'^s Archiv.f d. ges. Natuydehre. Band i. 

p. 221, 226, 

ADULTERATION OF TEA. 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, 

I know not whether you may deem the following worthy of 
notice in your Magazine ; it ap])ears to me a curious instance 
of Chinese adulteration, which must upon tlie whole prove a 
considerable loss to the consumers of tea. 

I have for some months observed a black sand settle at the 
bottom of my tea-cup, but more abundantly in the basin that 
receives the water first poured out of the tea-pot : u})on exa- 
mining it carefully a few da 3 "s ago I found it to contain mag- 
netic iron in minute crystals. The same substance was soon 
observed adhering to the leaves of the black tea in the cadily, 
sometimes in quantity sufficient to enable a magnet to raise 
small portions of leaves. Upon macerating some closely 
twisted masses, a considerable portion of sand was separated 
that had evidently been introduced while the leaves were fresh. 
It has been foinul in black tea of various prices. 

Yours very truly, 

2, Mead Place, Lambeth, J. De C. Soweubv. 

Aiig. 20, 1824. 

NEW ANALYSIS OF CAMPHOH, BY DR. GOBJ.L. 

The results of Dr. GbbeVs analysis of this substance are as 
follows : 

Carbon .... 74*67 
Hydrogen . . . 11*24 

Oxygen .... 14*09 

loo-od 

According to Saussure, camphor contains a small quantity 
of nitrogen; whilst the analyses of Doctors Thomson and lire 
agree with Dr. Gbbel’s in not indicating the presence of that 
substance. — Schxveiggrr^s Ncues Jourymiy Band x. p. 356. 

CONTRACTIONS 



l/;i? Siip}iO'<cd FJj'i'cin a Wii/t r^spoiU, 

( ON TRACTIONS PROOUCED BY IlCAT IN CRYSTALS. 

M. Mitscherlich has observed that the niiitiial inclination 
of the laces of Iceland spar varied in a perccjitihle manner by 
the effect of heat, and that between 0° and 100°, the change 
of the dihedral angles at the extremities of the axis of the 
rhomboid amounted to It thence results, that supposing 

no dilatation to take place per})endicular to the axis of the cry- 
stal, its cubical dilatation would still surpass that of glass, bv 
nearly one half; but, in measuring the cubical dilatation of 
Iceland spar with M. Dulong, M. Mitscherlich found that it 
was on the contrary less than that of glass ; which leads to this 
singular result, that though heat dilates the crystal in a direc- 
tion parallel to its axis, it must cause its molecules to approach 
in the perpendicular directions. This M. IVIitscherlich has also 
confirmed h}’ lueasuriiig with a spherometer, at diflfcreiit l(‘ni- 
peratures, the tliickness of a plate of Iceland spar cut parallel 
to the axis. 

It is very probable that sulj)haLe (ff lime would jirosem 
an analogous but inverse pluenomenon; nanuly, that the eleva- 
tion of temperature would produce a perceptible contraction 
in the direction of its axi^. (A. F.) — Ann, dc Clnnn xxvi. 

niRE(TION or THE axes or double RLTRACTTON in (‘RYSTAI s. 

It is known that the optical axes of the crystals imj)ro}>erlv 
called c)ij,sf(ils tvith /tcY/ r/.ie.v, do not coincide with the axes ol 
crystal! i/ation ; but hitluTtoit has been regarded as a general 
rule, that the right line's which divide tlic angle contained be- 
tween the-.e optical axes into two e(|ual pails must be ecjiiallv 
inclined on the correspcRiding faces of the crystal. M. ]\Iit- 
scherlich has ascertained that the^.e lines of /y w iih i ela- 

tion to the double refracticBi, Rre not always m) ivgaids 
the faces of the ciystal; and that in some '•alts, such as th(‘ 
sulphate of magnesia, they incline more to one side than to 
the other, without any defect of synnnelrv in the crysialiiiu* 
forms giving cause a priori to suspect such a deviation. (A. F.) 
— Ann. dc Cliim. vol. xxvi. j). 223. 

SUPPOSED EFI F.CTS OF A W ATER-SPOU1\ 

Gentlemen, Strathimla} nicachfield, Jiib 8, 

My servants observing the particular attention I have paid 
to the meteorological })ha?nomena of Locli Leven, its sur- 
rounding morass and mountainfe, for years back have l)C(^n on 
the alert to bring me the earliest notice of every cliange, oi’ 
the first appeai’ance of any cloud, or vapour, likely to pixKluce 
an indication of pliaenomena worth remarking. 

One of them came tlie other morning, wearing a physiog. 
fraught with matter of importance, told me, he w as certain w^c 

were 
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were to have a year of cheapness and plenty, for tlie very 
clouds had been raining herrings on Benardy-hill. He as- 
sured me it must be true, for the man who told him saw the 
man who heard Mr. Tod's servants tell, they had gathered 
part of the fallen fish, and that they were not young trouts 
frae the Loch, but real garvey (sprats) herrings frae the sea. 
“ See (pointing to a dark cloud) it’s black in the west, wha 
kens but we may hae anether shower o’ them ei night yet 

In the course of the day, I fell in with an individual from 
the neighbourhood of Benardy, who assured me had himself 
gathered part of the fish, and that my I’ricnd Mr. Tod of 
Finnity had also gathered, and liad, he believed, a few in 
his possession. To put the matter beyond a doubt, I dis- 
patched a servant with a note to Mr. Tod, on whose property 
they had falleji, and from him I received the following very 
satisfactory letter: — 

Dear 8ir, 

111 reply to your note of this date respecting, not our draughty 
but our fall of fishes : — On Wednesday last week, my servants 
informed me that they had seen a quantity of small herrings 
lying upon the potato ground, where they had that morning 
been ploughing, and that they could think of no way by which 
they could come there, except by tlie heavy showier that fell 
the night before. Upon expressing my disbelief of this, they 
said if 1 would go to a particular spot, which was on the north 
of the public road, about three to four hundred yards to the 
west of Finnity, I should probably find some still lying. 1 
went accordingly, and pi eked up eight or ten small herrings from 
two to two inches and a half Iom. 1 saw several more, but 
these were dashed by the fall. This was about eleven o’clock 
A. M., and the crows and sea-gulls had been very busy all 
morning. I examined the servants as to the quantity: they 
said they were lying very thick, along a tract of about fifteen 
to twenty yards in breadth, and one hundred in length across 
the potatoe ground, and as far as I can judge from their ac- 
count, in a direction from south-west to north-east. I should 
have been very happy to have sent you a few of them, but 
they were so soft that they soon withered to nothing. A num- 
ber of individuals saw them, and a good many were taken 
away. I remain, dear sir, 

Yours truly, 

Addressed to Mr, G. Inglis, (Signed) Wm. Tod. 

These garveys, as they are called in this country, must 
have been taken up from the sea, somewhere off Culross, or 
Kincardine, and carried on the nearest calculation fifteen to 

Vol. G4. No. 316. Aug. 1824. U twenty 



151 
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twenty niilos. 1 have* written to a friend at Kincardine, to 
inquire il there was any water-spout, or other remarkable 
pliaDnomenon observed in that c^uarter on Tuesday evening. 

Yours truly, 

Gavin Inglis. 

EXPLOSIVE ENGINE. 

An engine of a very remarkable kind is, understand, 
about to be brought into public notice; which, if il answer the 
high expectation of its inventor, may iiltinialely supersede the 
use of the steam-engine. The patents for England and Scot- 
land are, we believe, both coinpleled, so that we may soon 
expect to hear the particular details of its construction. At 
the lower end of a small cylinder is placed a miiuile appara- 
tus for jirodiicing oil gas. As the gas is gi‘nerated, il elevates 
a piston so as to admit as much atmospluTic air as w hen com- 
bined with the oil gas would render the mixture explosiM*. 
When the piston has reached lliis height, the gas is exploded, 
and the mechanical force of the explosion is employed to drive 
machinery. Experiments have, we understand, Ix'eii actually 
made with this powder, which was employed to force up water 
to a considerable lieight, — B?rws/cy\s Ncxi JoiiniaL 


RIFLE ROCKETS. 

Ill the last number of the Asiatic Journal, 1 observe an ac- 
count (principally taken from the Calcutta John Bull) of an 
experiment of rockets of Cant. Parlby's manufacture, which 
took place on the 13th Uecehibcr last. 1 question wliethcr it 
is fair to Sir W. Congreve, to call them Capt. Parlby's rifle 
rockets,” because their construction does not differ from the 
original inventor’s; and the credit that Capt. Parlhy aspires 
to, is not, 1 conceive, for having made a “ new discovery in 
the dejiartment of projectiles,” but in having been able to ma- 
nufacture in India, a weapon that lias hitherto bei ii procu- 
rable only in England. Ilis proposition was submitted to tlie 
Marquis of Hastings in 1815, when Sir W. Congreve w as 
considered as having established a claim to provide w'lir 
rockets: and if since that jieriod such pretensions be contro- 
verted, many considerations must be well weighed before En- 
glish rockets be superseded byl^hose of Indian manufacture ; 
and I might enter into a few of them now, but that a little de- 
lay may give us the means of doing so more satisfactorily. Of 
twenty-four rockets with shafts, fired by Capt. Parlby on the 
above occasion, six exploded, and six hit the targets (the si/e 
of which 1 have not seen specified). Tliere is no doubt of his 
being able to make rockets that will range 3000 yards ; I have 

seen 
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seen some of Sir W. Congreve’s at only 25° elevation make 
tlieir first graze at two miles;) but tlie extent of range is not 
the principal point. 

It is to be regretted tliat Capt. PaiJby thought it expedient 
to diflor from Sir W. Congreve’s inode of designating the Aa- 
rioiis sizes of rockets. It would be immaterial, but the system 
of the latter having been established these 20 years, the inno- 
vation is attended with inconvenience: for instance, what on 
Sir W. Congrev^e’s simple plan would be called a 5-l)oiindcr, 
is designated a 1 2 -})ounder by CajM. Parlby. This may ac- 
cord with the hihe) of Marcus (Jnecus; but can- 

not now be adojited without confusion. 

Your obedient servant, 

Jane 1824 . — jlsiaiit Join nut. Ban. 


7h the Kditors of tfie PJulosopfiKal Magazine and. Journal. 
(lenllenien, 

On looking over the Meteorological Table at the end of 
vour Iasi number [May], I was struck on observing the great 
ilillerence in the (]iianlily ol’ rain, which fell on or about the 
1 5lh of May at Boston, com])ared with that of the same jie- 
riod at l>ondon and Cxosporl. Also, the altitude of the ba- 
romi*t( r, on th<' 1 Ith, at Boston was greater than at Gosport, 
contrary to the averages of the 30ila\s there registered, which 
Is '21 of an inch less at tlie former place than at the latter. 
'Idle (plant ily of rain at Bc^ston at the time here mentioned 
wa«> onl^ Jths of an inch, wdiereas at Ciosport it was 3*64 
inches, and at l.oiidou 2'1 inches. If that be the case, this 
great and almost nn]irecedented fall of rain w as not altogetlier 
so general as might at first be supposed, from the very great 
and ra})id floods it })roduced in many jiarts of the country, 
'Jdiesc*, together with other considerations relative to the at- 
mospheric ])hamomena of that month, have induced me to 
trouble you with a })ortion of my meteorological journal ol‘ 
tlie month of May, leaving it to your judgement eitlu r to in- 
sert it, or reject it as may be thought proper. 

Should others of your meteorological correspondents be 
inclined to communicate their journals for the same period, 
or if only for the first moiety of the month, they will find, on 
comparing these registers, something more than usually inter- 
esting, especially as to the atmospheric jiressure and the fall 
of rain. I wish Mr. Veall would give some account ol his 
barometer and rain-gauge, and lik(‘wdse the locality of their 
situation. Yours truly, Thomas S(2U1Iie. 

•hair 7*1^ 1821. 
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Calendar of Flora^ Fauna^ and Pomona^ at I Jartfii Id in Susscd\ 
from July Y9 to August 13. 

July 19. — Fine warm summer weailier seems at length set 
in, the thermometer averaging about 72° at its maximum, anti 
58^ at its minimum. The solstitial plants in general are in 
full flower, having opened somewhat later than usual this year, 
and the mstival Flora has already begun to display her gay 
wardrobe. Of the solstitial plants, the Scarlet l^ychiiis, 
the abundance of Pinks, Hoses, Cainpious, the Canterbury 
Bells, and the numerous Poppies, may aflbrd an example ; in 
no preceding year Jiave they floweied more Jnxiiriantly, with 
the sole exce]ition of Papavci sornni/c) uut. Of the a?stival 
plants the Scabious, the Indian Cress, and \arious Campanulas, 
may be noticed as very abundant. The China Aster and 
other tender annuals ha\e been destroyed this season by the 
abundant ant^- and other vlesUuctive vermin; and I have only 
succeedeil in raising a few^ scc‘ds already joiing. Inula ILlc~ 
nium in full blow'. 

July 20. — St. Margaret. The White Lily and the Cam-- 
pauula 1 apunculoides in full blow. The Elecampane also in 
flower. 

July 21. — Convolvulus sepium in bJow^ in tlie hedges. — To- 
night about a (juartei past 10 P.M. we noticed a leinarkable 
red light in the clouds to the north, jiassing gently o\er from 
the east; the whole substance of the flimsy cumuli seemed illu- 
minated with a reddish light. The phacnomenon only lasted 
10 minutes, and was probably some peculiar reflection of light 
lelVacted in the atinosj)here to the northward and proceeding 
liom the sun, who, though set to us, might illuminate the 
higher atmosphere. 

July 22. — St. Magdalen*. Campanula Uapunculus^ C. Tia- 
( helium^ and several others, in full blow at Walthamstow. 

July 2t. — Chironia Ccntaui cum in flower. 

July 25. — The Circcca alpma^ which flowered in June, still 
flowers in abundance, and also a large variety of it two het 
high, wdiich ajiproximates much to Circcca lutetiana, 

July 2(>. — After various signs of rain deduced from animals, 
from the sky, and from aches and pains, which prevailed du- 
ring the last two or three days of the fine weather, a copious 
watering from the north has set in this afternoon. 

July 27. — Cooler after the rain ; breeze from the north. 

July 28. — Wind S. W. and fair summer day. Sonchus pa- 

• I shall always notice the reiiiaikablc days of the calendar in this 
Journal, because referenci* is made to them ii. the old Botanical Calendars 
(sec PcrenniiiJ Calendai, July 23, in xihidi tins is explained). 


lustris 
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Inst ns flowers in my garden. The Scarlet Lychnis and Sweet 
William begin to decline, and Roses cast their petals in abun- 
dance on the ground. I have observed that ants of all kiiuK 
are very numerous and destructive in the garden this year. 
Earwigs are less plentiful than usual. Slugs and snails very 
abundant. Commlvulus scpiiim and (\ ai'vcnsis very abundant. 

August 2 . — Boletus bovhius grows in the orchard. There 
are now glowing in my field a great quantity of A^ana\ 
w^hich form a sort of semicircle in which the grass grows 
richer than ordinary, and looks like what is called a Fairy 
Ring. 

August 6. — Convolvulus t)icotoi flowering at Edenbridge. 

August 7. — Attheva )osca in full flower in s(*veral varieties, 
cjimson, rose-colour, and yellow. 

August 9 . — Small meteor seen ; these pluenomena aboiiml 
jiarticularly in August. 

August 10. — Much sondercloud eail\: warm day, with 
clouds at night. 

August 11. — BeautiFul crimson sojulerclouds and wane- 
clouds at sunset. 

The Pomona is backward; })huns begin to rijien, and to- 
gether \tith apricots' are \ei‘y few in number. Raspberiies 
and straw’berries are in arl> gone. Currants were late tins 
year, but decline eaily, and i ipcn \ery badl}. The wheat, 
oats, and all kinds of grain are verv late; nor has the Iniivest 
yet commeneed here, not a single field being cut yet. The 
bat seen flitting about tonight till very late. 

August 12. — Fungi begin to appeal . -/gr// u us integc) already 
grown in thief- varieties, tin gra>, the* brown, and the crim- 
son. y/gafy lius aurantiu^ is also plentiful, as are Boletus lut( t{\ 
and B. hovinns. 

August Ifl. — I aseertaiiied today, as I have on several oc- 
casions lately, that the direction of the wind above, even onI\ 
300 or 100 Jeet 1‘rom the ground, differs from the wind imme- 
diately blowing over the surface of the earth. Jfy tying a 
kite to the back of another wlien 300 feet of string were out, 
and then letting the second or lower kite have about 600 feel 
of string, 1 cjiiised the upper one to ascend very high, and 
it got a direction somewhat differcuit from the lower one, the 
former indicating a wind from S.S. W., the latter W.S. W. and 
sometimes S.W. according to the height; so that I concenve 
the wind fluctuated gradually according to the altitude, or 
else blew in a sort of ascending spiral. Kites thus attached 
to each other will ascend to a prodigious height, and may be- 
come good indicators oi’ wind. Se\en or eiglit niay be flown 
dtcunaUlv 300 feet nbo^^ oiu'h other- 

ftuUuM \n» 
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LIST OF NEW PATENTS. 

To Charles Random Baron Dc Bercnge, of Target Cottage, Kentish 
Town, ill the parish of St. Rancras, Middlesex, ior his improvement as to a 
new method or methods of apjilying percussion to the purjiose of igniting 
charges in fire-arms generally, and in a novel and peculiar manner, whereby 
a reduction of the present high price of fire-arms can be eficcted, and the 
priming is also eftectually protected against the influence of rain or other 
moisture; such invention and contrivances rendering the percussion principle 
more generally applicable even to common pi'itols, blunderbusses and 
muskets, as well as to all sorts of sporting and other guns, b> greatly re- 
ducing not only the charges of their manufacture, but also those impeding 
tircumstances which persons have to encounter whilst loading or discliar- 
ging fire-arms when in darkness, or whilst exposed to wet, or during rapid 
progress — serious imiicdimeuls which soldiers and sailors, and consequently 
the service, more particular!} and most injuriously experience. — Dated 
27th July 1824. — 2 months allowed to enrol specification. 

To Alexander Nesbitt, of Upper Thames-street, London, broker, who, in 
conscipience of a communication made to him h} William Van lli^Liten the 
younger, a foreigner residing abroad, is in possession of a procC'^ by 
which certain materials may be manufactured into psqier or felt, or a sub- 
stance nearly resembling coarse paper or felt, which material so prepared 
IS applicable to various iisetul purposes. — 27tb July. — G months. 

To Thomas Wolrich Staiisfeld, of Leeds, Yorkshire, merchant, for 
certain improvements in power looms and the preparation of warps for 
the same.— 27th Jul>. — G months. 

To Edward Cartwright, ol' Brewer-street, fioldcn-square, in tlie parish 
of St. James, Westminster, Middlesex, engraver and printer, fur his ini 
pros einents on or ailditions to roller printing presses. — 27th July. — 2months. 

'fo Charles . I efleries, of 1 lav anah Mills near (^ongleton, silk thrower, and 
bklward Drakeford. of Conglcton, watch-maker, both in the count} of 
Cliester, for their method ot making a swift ami other a])paratus thereto 
belonging, for the jmrpose of w Hiding silk and other fibrous materials. — 
JGtli July. — 2 months. 

To William Wheatstone, of No 118, Jerm}n-strcet, St. James’s, Middle- 
sex, iniisic-sellcr, ior his method of improving and augmenting the tones 
of piano-fortes, organs, and euphonons — 2J)th July.— 2 mouths. 

To John Price, of Strouil, ixloucestcr^hirc, engineer, for certain improve- 
ments in the construction of spinning machines. — fith Augmt. — G months. 

I’o (icorge fjra} don, ol’ Bath, esquire, a captain in our Royal Engiru'ers, 
lor his coiiipa«s for navig.ition and other purposes. — 5th August. — G mon. 

'fo William Johnson, rif Great Tothan, Essex, gentleman, for a means 
of evaporating fluids, for the purpose of conveying heat into buildings for 
manufacturing, horticultural, and domestic uses, and for heating liquors in 
distilling, brewing, and dyeing, and in making sugar and salt with reduced 
expenditure of fuel. — 5th August. — 4 months. 

'J’o Jacob Perkins, of Fleet-street, London, engineer, for certain improve- 
ments in pro[)elling vessels.— 9th August. — G months. 

'Lo .Fohn Fassell, of Molls, Somersetshire, edge-tool maker, for his im- 
piovod method of heating woollen cloth for the purpose of giving it a 
lustre in dressing. — 11th August. — 2 months. 

To Herman Schroder, of Hackney, Middlesex, broker, for his new filter. 
— 11th August.-- G months. 
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XXVI I. Reniarlcs on the Experiments of the Pendtihnn made 
1)y Captain Kater, M. Biot, By William Gal- 

braith, Esq. A.M. 

detenninatioii of the figure and magnitude of the earth 
has long formed to the philosopher an interesting olyect 
of research. The attempts of the ancients were very rude 
and inaccurate; but still they kept alive that spirit of successive 
improvement by which each observer endeavoured to surpass 
Ins immediate pretlecessor, both in the accuracy of his instru- 
ments and the exactness of his results, till in our times it 
w'ould appear that a very high degree of px’ecision has been 
attaineii. 

This is sufficiently established by the extensive systems of 
operations lately jxerlbrincd in this country, and in France and 
Spain ; by which th<f Shetland and Balearic Isles have been con - 
nected by actual mensuration, comprehending an arc of 
22^^ 5' 29' of latitude. In the execution of this survey, the 
British on their part have em})loyed the largest and most ac- 
curate instruments ever constructed; by this means cutting olf 
all tliose sources of inaccuracy not essentially involved in the 
nature of the question : while the French have used instru- 
ments of small dimensions^ but of great ingenuity, correcting 
the errors to which 'th6y ^irc thus liable, by ingetlious expe- 
dients and appropriate ibrmulee. 

In the prosecution of the survey, too, the length of the pen- 
dulum oscillating seconds at the more important stations, has 
been deemed an object worthy of being attained, in order to 
promote the objects of science by unfolding the laws that re- 
gulate the structure and figure of* the earth ; and the insti ii- 
ments and methods employed by the men of science engaged, 
were as characteristic of the genius and habits of the two na- 
tions in this case as in the former. 

Captain Kater, by selecting a particular property of the 
pendulum, or of an oscillating body, was enabled to dispense 
with formulae necessarily employed by Borda and Biot, by 
tliat means avoiding the possibility of error to which the me- 
VoL 64. No, 317. Sept, 1824. X tliods 



162 Mr. W. Galbraith’s ReniarJcs ofi the Experiment 

thods of the latter may be liable, going upon the generally 
received principle, that to remove all sources of error, how- 
ever minute, is preferable to trusting to their correction. 

We believe that the results obtained by the French philo- 
sophers merit great confidence, from the ingenious devices to 
which they, in their researches on the detenu ination of the 
length of the pendulum, had recourse; though we cannot help 
thinking that the method of Captain Kater, generally speak- 
ing, is, both on account of its simplicity and accuracy, justly to 
be preferred. If Captain Kater’s apparatus, which may still 
perhaps be susceptible of improvement, be more delicate than 
that used by M. Biot, from the irregularities in the density of 
the materials constituting the exterior crust of the earth, its 
results may be expected, in particular cases, to be less con- 
sistent with each other, and with the generally received theory 
of the oblateness of the spheroidal figure ol* the earth. 

When however observations are made on a considerable 
number of points in an extensive arc of the meridian, it may 
be naturally expected that these small irregularities will tend 
to correct one another, so that an excess in one direction may 
be very nearly counterbalanccil by a delect in another, and 
that a mean of the whole being properly obtained, will be 
verj" near the truth. For this purpose we have applied tlie 
method of minimum squares to the experiments of Kater and 
Biot, as best calculated to give a true mean result. 

It is demonstrated by the theory of attraction that the 
length of the pendulum is augmented from the ecjuator to the 
pole proportionally to tlie square of the sine of the latitude, 
in such a manner that, if the length of the pendulum at the 
equator is represented by Zj and its absolute variation from 
tlie equator to the pole by its length in any otlier lati- 
tude A, will be represented by the J^ollowing equation : 

/ = s + ^ sin* A ( 1 ) 

If we have two equations of. this form, in which I and A 
are determined by" observation, we can obtain the values of ^ 
and y, I =: z y sin* A 

r = 2 ? -h y sin* a' 

V y sin* a' — ^ sin* Acs ^ (sin* A' — sin* A). 

Hence y = 

and « =s / —.y sin* A (3) 

At equator A;=0, and therefore Z = « as already observed; 
consequently — expresses the diminution of gravity from the 
l)ole to the equator. 


Now, 
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Now, by the doctrine of central forces, if f denote the cen- 
trifugal force; w the circumference of a circle to diameter 
unity ; r the radius of the given circle in which a body re- 
volves; t the time of revolution, and g the gravitating force ; 

then <p = . But by the theory of tfic pendulum, if / is 

its length, g= hence by substitution 




4 ^ 



(4) 


The ratio of the centrifugal force to gravity may be ex- 


pressed by (5) 

The ellipticity or flattening of the earth is from theory 
equal to ^ of the ratio of the centrifugal force to gravity, di- 
minislied by the fraction obtaine<l from dividing the difference 
of the lengths of tlie perdulimi at the pole and equator by its 
length at the equator*. Wherefore if e denote the ellipticity, 
we obtain 




(«) 


But by substituting the value of p from equation (4) 



As t in our investigations denotes the time the earth takes 
to perform a rotation about its axis, and is Ibund to be 23 
56“ 4^-0908 = 861645-0908; consequently = 430825-0454, 

and =1856062635 nearly, whence 


^ r-l- 1856052635/ k 

Since ;• is the radius of the equator in this case, I the length 
of the pendulum there, and y the excess of the length of the 
l)endulum at the pole above that at the equator, we must as- 
certain the values of these quantities before the ellipticity can 
be obtained. 

Playfair in his Outlines of Natural Philosophy, vol. ii. gives 
for the radius of the equator about 20921153 feet; and Col. 
Lambton in the Philosophical Transactions for 1818 gives 
60848 fatlioms, or 365088 feet, for a degree on the equator. 

The radius is therefore = ^6^^185? " ~ 209 1800 feet. A mean 
between this and Playfair’s is 20919576 feet, which may be 
^ JMCcaniquc CLlci^U, liv. iii. § 34* 

X 2 


considered 
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considered as a very dose approximation to the truth. If this 
is substituted in equation (8)9 it becomes 

5 X . 

^ 209195764 - 1856062635 « % ^ ' 

Consequently it is now only necessary to determine y and Zj 

by means of ecpiations (2) and (3) from the best observations 

on the pendulum, to obtain e. 

In the Philosophical Transactions for 1819, Captain Kater 
gives the following series of experiments on the pendulum : 


Places. 

Latitude. 

Length ia 

Sir George 
Shuckburgh’s 
Scale. 

1. Unst 

60 4.5 28 N. 

Inches. 

39-17146 

2. Portsoy 

57 40 59 

39-16159 

3. Leith 

55 58 41 

• 39-15554 

4. Clifton 

53 27 43 

39-14600 

5. Arbury 

52 12 55 

39-14250 

6. London 

51 31 8 

39-13929 

7. Slianklin j 

50 37 24 

39-13614 


If in formula (1) we substitute the values sin^ A, it will give 
the length of the pendulum at each place where the experi- 
ments have been made, when y and z are known. In de- 
signating by Cj, &c. the differences between the lengths 

observed and calculated by the formula, we shall obtain tlie 
following equations of condition : 

1. 39-17146— 2r—0*Y6l3650j/= c, 

2. 39-16159— 0-7142003 j/= 

3. 39-15554--« — 0-6869483^= c, 

4. 39-14600— 5?— 0-6455504^= c, 

5. 39-14250— 2:— 0-62460303^= 

6. 39-13929— s:— 0-61279663/= 

7. 39-13614— s?— 0-59751663/= C7 

Now, to determine the values of y and z by the method of 
minimum squares, that is, in such a manner that the sum of 
the squares of the errors c,, Cg, Cj , &c. may be the smallest 
possible, it is necessaiy to form the equations of minimum 

* If a mean of Kater’s^ niot\ Sabine’s, and Goldingham’s measures be 

taken, 0*008638 a very simple expression, though in our detcr- 

z 

mi nation wc have preferred the values of y and z deduced immediately 
from the observations. 

with 
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^vIlh relation to y and to z. Since the coefficient of z is unity 
in all the preceding equations, the condition of the minimum 
with regard to that unknown quantity will be given by making 
their sum equal to zero; tlius 

274-05252-7 3—4-64*298023^=0 (10) 

This equation of the minimum can only take place in so far 
as the sum of the errors shall be nothing. Tne new condi- 
tion that it expresses, and which the errors ought to satisfy, 
holds not with regard to the method of least squares, but to 
the particular form of the equations above. 

If we multiply each equation of condition by the coefficient 
of y in that equation, wc shall have the following results : 

29-8237787 -0-7613650 3—0*57967673^, 

27-9692 193—0-71 42003 3 — 0-51 00820 j/, 
26-8978315 — 0-6869483 3— 0-47189803^, 
25-2707160- 0-6455504 3 — 0-41673543^, . 
21-4485230— 0-6246030 3— 0-39012903/, 
23-9844238-0-6127966 3—0-3755198 ?y, 
23-3844933— 0-5975161 3-0-35702623/. 

The sum of all these quantities equalled to zero will give 
181-7789856—4-6429802 3—3*1010671 3/=0 (11) 

From equation (10) we get 3=39-15036 — 0-66328293/, and 
from equation (11) 3=39*1513592 — 0-66790457/. Equalling 
these two values of 3, we ^et ^=0-2162022. Hence 3 = 
39-0069568 = the length of the seconds' pendulum at the 
equator, and 39'"*0069568 + 0*2162022 = 39"»*2231590 = the 
length of the pendulum at the pole. If in equation (1 ) we sub- 
stitute the values of y and z determined above, we shall have 

Z=39-0069568 + 0-2162022 sin" X (12) 

rom which we are enabled to find the length of the pendulum 
by computation. 



Length of the Penduluin 
by Experiment. ' by Calculation. 

Differences. 1 

1. Unst 

2. Portsoy 

3. Leith 

4. Clifton 

5. Arbury 

6. London 

7. Shanklin 

inches. 

39*17146 

39*16159 

39*15554 

39-14600 

39-14250 

39-13929 

39-13614 

inches. 

39*171566 

39*161368 

39*155477 

39*146526 

39*141997 

39*139445 

39-136141 

inches. 

e, +0-000106 
0-000222 
0-000063 
^4 + 0-000526 
0-000503 
<-g+0-000165 
<-1+0-000001 


The 
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The sign 4- denotes that the value by computation is 
greater than that by experiment^ — less. 

Here we find, by inspecting the column of differences, that 
the greatest errors fall on the lengths of tlie pendulum at 
Clifton and Arbury Hill. At tlie Tatter place the length by 
cxjieriment being greater than that by computation, shows 
that the gravitating force is increased by some irregularity in 
the structure of the earth’s surface, and thus speaking the 
same language that the zenith sector of Mudge did about 
twenty years ago. The contrary takes place at Clifton. At 
Shanklin Beacon the error is almost nothing; it is very small 
at Leith ; and at Unst, London, and Portsoy, it is but incon- 
siderable, differing only about one or two ten thousandth parts 
of an ineJu 

Returning now to equation (9), since we have found the 
values of y and z we have 

, 5 X 20919576 y 

^ 20919576 -1-1856062635 x 3-2505779 a ’ ’ 

e = 0-0086386— =0-0086386— 0*005.54'35= 0-00:5095 1, 

or ^ 2 ^ nearly. This value, being derived by the principles 

of minimum squares from the totality of I he observations 
made by Capt. Kater between Unst and Dunnose, will, as truly 
as tlie observations can be depended upon, represent the ellip- 
ticity of the meridian passing nearly through these points. 
If we compare Unst and Dunnose together, which are the 
extremities of the series differing by 10° 8' 4" of latitude, wc 
should get/ =39*007336 +0*215665 sin® A, and e = 0*003113 = 

a compression nearly the as that derived from the 

mean of the whole, though rather greater. 

» We shall now treat the experiments made by M. Biot in 
the same manner. 



■ 

North 

.^Latitude. 

Decimal 
Pendulum in 
Millimetres. 

Sexagesimal 
Pendulum in 
English Inches. 

1. 

2. Fig«ac 

3. Borejeaux 

4. 

5. tlwis 

7. L«ith 

8. Unst 

*39 39 56 N. 
H 36 45 

44 50,26 

45 46 48 

48 50 14 

51 2 10 

55 58 37 

; 60 45 25 

min. 

741-2S200 

741-61228 

741-60872 

741-70518 

741- 91749 

742- 07703 
742-41343 
742-723136 

inches. 

39-094187 

39-113189 

39-113002 

39-118088 

39-129285 

39-137709 

39*155442 

39-171776 


Following 
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Following here the method pursued at page 164-5: 

1 . 39-094187—2f— 0-3903417^^= e, 

2. 39-113189—;3— 0-4932370 3 ^= e, 

3. 39-113002— 2 ;— 0-4972172 2 /= 

4. 39-118088— s— 0-5136117 ij= e, 

5. 39-129285— »^0-5667720V= e, 

6 . 39-137700— 2 — 0-6045723 V= 

7. 39-155442 -;r— 0-6869300;^= 

8 . 39-171776— ;r— 0-7613523 j/= 

From which is obtained 2 = 39 - 129084 — 0-5642543 y. 

Again, 

1 . 15-2600913- 0-3903417 2—0-1523666 ij 

2. 19-2920719 — 0-4932370 2 — 0-2432826 V 

3. 19-4476573 — 0-4972172 2—0-2472249J/ 

4. 20-0915076— 0-51361 17 2—0-2637970 y 

5. 22-1773831 — 0-5667720 2-0-3212304^^ 

6. 23-6615693— 0-6045723 2— 0-3655077V 

7. 26-8970478—0-6869300 2 — 0-4718729^ 

8. 29-8235217— 0-7613523 2— 0-5796577‘j/ 

From these we obtain 2 = 39-1 33698 — 0*585937 t/. 

E(juating this and the [H'eceding value of 2 , and we linve 

39-129084 — 0*5642543 y = 39*133698 —0*585937 .V, from 
whicli it follows that y = 0-212796, and hence 2 = 39-133698 
— 0*124684 = 39*009014= the length of the ])endulLini at the 
equator, and 39*009014 + 0*212796 = 39*22181 = the length 
of the pendulum at the pole. 

These detcnninatioiis differ at-the equator by 0*00206 in., 
and at the pole by 0*00135 in, only, from those of Caj)t Kater. 
Whence /=39-0()901 4 + 0-212796 X. 

By substituting for sin® X their proj^cr values at the different 
points of observation, we shall have the lengths ol the pendu- 
lum by computation, which compared with tliosTe from experi- 
ment give the differences denoted by Cj, ^ 3 , &c- 


Places. 

liCngth of the Pendulum fey 
Experiment. | Calculation* 

Errors. 

1. Formentera 

Inches. 

39-094187 

Inrhus. *“ 

39*092077 

<*,—0*002110 

2. Figeac 

39*113189 

39-113973 

<*,+ 0*000784. 

3. Bordeaux 

39-113002 

39-114820 

<*^+0*0018 18 

4. Clermont 

39-118088 

39-118309 

c, +0*000221 

5. Paris 

39*129285 

39-129621 

<?,,+0*000336 

6. Dunkirk 

39*137700 

39*137665 

0 000035 

7. Leith 

39*155442 

39*155190 

<?,— 0*000^52 

8. Unst 

39-171776 

39*171027 

<*,—0*000749 


Again, 
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Again, from these errors we see that the greatest deviation 
takes place at Formeiitera, and the next at Bordeaux with 
contrary signs. Indeed the length of the peiidulmii by ex- 
periment diminishes from Figeac to Bordeaux ; whereas, "since 
die latitude of Bordeaux is greater tlian that of Figeac, it 
ought to increase. Perhaps since the difference of latitude 
between these places is so small, being only 13' 41", the local 
irregularities and small unavoidable errors of observation may 
be sufficient to account for this. Indeed it appears to be pr(‘- 
cisely of such a nature as that which occurred to tlu^ late 
General Mudge in the measurement of an arc of the meri- 
dian, as well as CapU Kater at Arbury Hill ; and in either 
case it would be unfair to impute it totally to errors on the 
part of the obsei ^ ers or their instruments. 

The compression may now be determined by means of 
equation (9), thus: 

_ 5 ^ 20 9195 76 0*212796 

® ^ ^ 20919376-1-1856062635x3 250751 39 009014’ 

e=0-008638 — 0-0054.55 = 0-003183= 

3142 

This compression is somewhat greater than that tleler. 
mined from the experiments of Capt. Kater, which was 32 ^'. 

The compression resulring from a comjiarison of the length; 
of the pendulum at the extremities of the aics, namely, at 

Unst and FormeiUera, is or a little greater than 

This also occurred wlieii we examined the experiments ol 
Cant. Kater. 

Two more experiments* have been made which descive 
to be examined, namely, that made by Capt. Sabine at Mel- 
ville Island in latitude 74® 47' 12" N., and that at Ma- 
dras by Mr. Goldingham in latitude 13® l' 9" N. The 
length of the pendulum at the former jdace was ascertained 
to be 39'20700() inches 

at the latter 39*023380 

from which we obtain ;3=39*012710, /y = 0*208G58, 

and « = 0*0086372 —0 0053485 = 0*00,32887 = 

On considering the results tliat have been obtained from all 
these experiments, it api)ears that the mean compiession de- 
rived from all the experiments in each series of observations, 
is smaller than tlmtMeduced from those made at the cxlreniity 

* The writer of thi4v^aper had not got the ohservations of Capt. IJall, 
Mr. Foster, &c. at the lime it was written. These will form another loiii 
nuinicatioii. 


of 
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of each arc. Thus Capt. Katei^’s experiments give on tfie 

whole while tlje extremes give or a little more than 

the preceding. Again, M. Biot’s give for the whole and 

for the extremities somewhat greater. Mr. Golclingliani's 

com])ared w ith Capt. Sabine’s greater than the mean of 

Kater and Biol, but little more than Biot’s extremes. Whence 
wc may infer that the compression derived from the lengtli of 
the j)endnhim at distant latitudes, tioes not correspond with 
that inferrc'd 1‘roin mea sun an cuts made at intermediate points. 
Tliis, thi'refon, leads to the conclusion tliat the earth is not 
regular either in its structure, or its figure, or in both. 

'J7ie comjirrssto}'^ so far as these exj^erimcjits can be depended 
upon, npprat s to hr i.i ss \di( n di i tvi d Ji om mrastvt rs oj iJie pen- 
didum taken at ah'ntf the lafittidr of 45*^ N, than ndictt deduced 
foil measincs obtained at and loxvc) latitudes combined, 

'J'Ins is th(‘ more nanaikable, as Iron) the measnreiru'ut of arcs 
tlu‘ fontra? ij tak('s plac e, namely, that by the com]nirisoii of arcs 
not lar distuit IVom lo‘’ N., the compression is gi eater tliari 
when thos(‘ at high and low latitudes are comjiared. It is 
shown b\ l)clam!)u that the com])ression for the arc passing 
througlj FraiH’e, and Jiearly bisected by the }>arallel of 4-5“, is 

about double of that derivc<I from tlie pendulum; while 

the comparison of distant arcs, as those of Col. Bambton and 
Mr. 8v^anberg, from which the Colonel finds a compresdon 

of not difl’ering much from that derivi d fiom the pendu- 
lum in latitudes considerably distant 

It is hence e\ideiit; that no mean result will correspond to 
all places on the earth’s surlace; and as such cuiious anomalies^ 
which, so far as we know*^, are noticed here for the first lime, 
occur in tlic determination of tlie value of the same quantity 
wlieii tliese different melliods are employed, no one quadrantal 
arc of the meridian, it is piobable, will correspond exactly 
wath another, and the mcltc^ the ten millionth part of this aic, 
which the French have ad< pted as their standard unit of 
measures, has no advantage over any other con\entiorial stand- 
ard well ascertained. 

It is also quite clear that we can only arrive at the true 
figure and structure of this globe from the measurements of 
many arcs in almost all latitudes and longitudes practicable, 
accompanied wath corresponding experiments on the length 
of the pendulum. The number of operations of this kind is 
Vol. G4-. No. 317. Stpt- 1821. Y constantly 
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constantly increasing under the patronage of the most liberal 
Governments of Europe, and particularly of our own. 

We have been informed that Capt. Sabine has been lately 
determining the length of the pendulum at various places on 
the earth’s surface ; which, from their accuracy and import- 
ance, cannot fail to be highly interesting in the inquiry to 
which we have now been directing our attention. 

Edinburgh, July 18, 1823. 


XXVIII. Jntrodiictioii to the Scveiith Section of Bessel’s 
Astronomical Observations. 

rContinucd from p. 100.] 

4. Flexure if the Fclescope. 

nr^IIE cflect of this flexure on the readings of the circle has 
been determined by two methods : the first is founded on 
a comparison of the zenith distances of a Ursce Minoris obtained 
by reversing the instrument with those observed by reflexion 
from the surface of water ; the second seems to be still more 
sure and advantageous, being deduced from a com[)arison of 
the distances of northern and southern stars measured both 
by direct vision and by reflexion, aiul therefore independent of 
the reversion of the instrument. Both methods are indepen- 
dent of the divisions of the instrument ; the one position of the 
instrument being in the same relation to the zenith as the 
other to the nadir; so that the direct observations in the one 
position, and those obtained by reflexion in the other, de})end 
on divisions of the circle which are 180° distant from one an- 
other ; and consequently are in both cases the same, the ver- 
niers being likewise diametrically opposite one another. In 
order, therefore, to eliminate the possible errors of division, 
it will be proper to compare the direct observations in one 
position of the instrument with those obtained by reflexion in 
the other. 

These observations have some difficulty, because the slightest 
draught of air will disturb the level of the water, and many 
are therefore lost ; they rarely succeed when the wind is from 
the side of the star that is to be obseived; and consequently 
the distances of northern and southern stars are rarely ob- 
tained by reflexion from water on the same day. This dif- 
ficulty may be avoided by measuring the distances of the re- 
flected images of stars from a fixed point in the heavens, and 
by deducing the distances of the stars frdm the sums of such 
observed distances. 

The fixed }x»int which I have used, not only in these but 

likewise 
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likewise in all other investigations which are founded on ob- 
servations with the circle, is the pole as determined by the 
mean of the upper and lower passages of a and S Ur see 
Minoris, This fixed point I have always endeavoured to ob- 
tain with such a degree of accuracy that I never reversed the 
instrument before its determination had the weight of 30 ob- 
servations, five of whicli were usually made at each passage. 
1 have thought such a large number requisite, in order that 
the uncertainty which they leave might not too unequally in- 
crease the uncertainty of every single observation of a star in 
the different periods between two reversions, even when there 
are considerably more than 30 observations in one period. This 
arrangement of the observations allows, indeed, to assign an 
ecjual value to every measured distance of a star from the fixed 
point, as the ine(|uality, which strictly taken still remains, 
thereby becomes inconsiderable; it would besides not be easy 
correctly to estimate it, as it undoubtedly does not ‘depend on 
the number of observations only. 1 have therefore used the 
two polar stars only as the means of ensuring the same point 
of comparison, not caring whether that point be the true pole 
or not : the acluiissiou of other more distant stars would nave 
created the difficulty of drawing into the investigation other 
points of the division possibly affected witli different errors; 
an inequality of this kind was not to be apprehended with re- 
gard to the two above-mentioned stars, as the verniers of the 
circle cover spaces of 4” 30', which are greater than the di- 
stance of these stars. 

The places of the pole were determined from the beginning 
of the observations to the end of 1821, by applying tlie above 
determined thermometrical correction of refraction as follows : 



Period. 

Position 

ofCircle. 

Place of the Pole. 

Weight. 

1 

1820. March 6, 7 

West 

33 42 58-12 

10-0 

2 

7, 8 

East 

323 8 39-66 

10-0 

3 

11 

West 

33 42 57*68 

2-0 

. 4 

16—17 

West 

33 43 1-20 

5-0 

5 

19—28 

1 East 

323 8 36*29 

1 10-2 


H|||||||QR||||| 


33 42 52-76 

1 

28-0 

■ 

8—13 


323 8 41-05 

39*4- 

8 

13—17 

West 

33 42 57*42 

1 39*9 


Y 2 Period 







oft’lrcie. PoIc.lWcigl.t. 


9 

April 18—21 

West 

33 42 59-42 

19-0 

0 

1 22 — 26 

Ka 

.323 8 43-36 

44-G 

1 

27—33 

West 

33 43 00-4 

51*0 


May 4? — 15 

East 

323 8 43-37 

85*8 

3 

15 — 25! 

1 W^cst 

33 42 59-12 

56*0 


14 


27— 

-42 

East 

323 

8 

41*16 

40*1 

15 

Juno 

12— 

-27 

46 

West 

33 

42 

57*93 

83*6 

16 


29— 

East 

323 

8 

11*16 

49*2 

IT 

July 

17— 

32 

West 

33 

12 

58*36 

50*5 

18 

Aug. 

1 — 

9 

East 

323 

8 

10*09 

54*7 

19 

9— 

19 

West 

33 

12 

58*05 

39*8 

20 


21— 

38 

East 

323 

8 

40*60 

52*4 

21 

Sept. 

7 — 

16 

W^cst 

33 

12 

58*57 

70*0 

22 


22 

31 

East 

1 

323 

8 

11*07 ; 

5 4*8 

23 

Oct. 

12— 

-32 

West 

33 

12 

59*61 

.88-6 

21 1 

Nov. 

1— 

-15 

1 East 

323 

8 

13*03 

15-0 

25 ^ 

1 Dec. 

26— 

-16 

I East 

1323 

8 

32*30 

82*0 

26 

1 

16— 

-25 

i M^est 

1 

! 33 
t 

12 

50*46 

83*6 

i 


28 1821. 

29 

30 

31 


Jan. 29 
Fcl). 11 
March 3 


Ajjrii 20 

25- 

May 5- 
25 

June 9 


Aug. 1 8- 
Sept. &- 
Oct. 1- 
23- 

IJec. 1 1 - 


—4 1 \Wst 
— 28 Ku'it 
—25 We^,! 
20 East 

— 31 East 
-19 M’^est 

—25 M^est 
—35 East 
— 23 West 
—35 East 

— 17 West 

18 W^t 
—30 East 
— 20 West 

— 36 West 
-29 East 
—23 W^cst 

— 69 East 
-31 West 


33 42 49-32 52-4 

323 8 32-28 i 45-2 

33 42 18-97 34-0 

323 8 31-15 ^0-0 

323 8 34-45 34-2 

33 42 50-0 8 54-5 

33 44 2-69 37-5 

323 9 46-21 50*9 

33 41 3-22 44-5 

323 9 46-06 47-5 

33 44 2-98 50-0 

33 44 1-66 10-0 

323 9 44-54 47'4 

33 44 1-21 34-2 

33 44 2-73 61-9 

323 9 4 4-95 31-5 

33 44 2-80 44-5 

323 9 47-12 55-1 

33 44 5-71 31-0 


With 
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With regard to tliis table, I observe that the greater differ- 
ences which sometimes occur, as between the periods 11 and 
13, 14 and 18, 43 and 45, 44 and 48, can lundly be ascrib- 
ed to accidental imperfections of the observaaons, Ibi* they 
commonly agree very well, as may be seen in the journals ; 
iJiese diffcMcnces ap[)ear to arise from small partly temporary, 
partly permanent changes of the line of collimation. Where 
Iwo j^eriods arc sej)aruted by a line, something in the instru- 
ment has been altered either b} accident or by design. From 
these data the height of tin* pole is found without further cor- 
rection for flexure, error of cii vision and refraction, on the sup- 
position of an equal value of each period. 


1 to 3 
7—8 
9 — 13 
11 - — ^22 
23 — 21 
25 — 26 
OH — 31 
32 — 33 
31- — 38 
39 — 11 
42 — 46* 



weight = 2*0 periods 

51 *81 


51 -92 


51 -32 


5J -70 


50 -92 


51 -29 


52 *18 


51 -59 


51 *55 


51 *1 1 1 



Mean . 


51 42 51 -4561 


j)robable error = + 0"*0365. 


The same ol)ser\ ations lane gi^cn the correction of the 
declinations of my tables of the two pole stars, of which I am 
obliged here to give that of a Uf S(C Majo) is, wliich I shall im- 
mediately have occasion to use, viz. 

663 <)bser\ ations on the east side ... — 0"’452 

782 west side ... — 0^'*219 

from which the declination fcJi’ 1820 follows: 

= 88° 20' 51"*157 and 54''*390. 


Hjc reflected image of the same star has been ol)ser\eil in 
6 I passages, in each from 4 to 6 times, both abt)vc and below 
the pole; 16 times in the eastern, and as often in the western 
position of the instrument. It w^ould have been impossible to 
make so many observations of this kind in about 18 months, 
were it not jiossible to see the star likewise in the day-time by 
reflection from water. In tlie following table of these obser- 
vations the first column contains the results of the circle cor- 
I ected by the refraction of my table, and the above determined 
thermometrical correction ; the second, the reduction to 1820 ; 
the third, the place of the pole ; the fourth, the distance of the 

reflected 
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reflected image of this star reduced to 1820 from that point. 
To the arithmetical mean of each series the reduction of the 
basin of water to the centre of the instrument has been ap- 
plied ; for the latter is 5-625 Paris feet higher than the former, 
and therefore tlie reduction for the zenith distance z = 
— 0'*1 182 tang 

Upper Passage . — Circle East. 

12° 3 46*47 -h 6-66 323 S 41 16 111° 4 45-30 

4 10*34 —15-56 8 41 07 46 2i> 

4 10*75 —16 40 8 41-07 46-72 

4 13*72 —17 55 8 41-07 44-^0 

4 24*75 , - 20*17 8 43 03 47 45 

5 1S*62| -20-69 9 16 21 48 28 

5 19-331 -20*41 9 46-21 47 29 

5 18-421 —151-40 9 46-21 47 19 

5 1224 —14*36 9 4(;06i 48 18 

5 12-74 —14*22 9 46-06 1 47 54 

5 11*30. —13*32 9 44 54 I 46 56 

5 12*13' -13*40 9 44 511 4581 

5 10*31 —13 47 9 4 4-54 47 70 

5 11-09, —13*56 9 44 54 47*01 

5 48 10 1 -47*39 9 47 12 46 41 

5 48 69' —47*17 9 47 12 45-60 

Mean llll 4 46*748 

Reduction of the water bn^in - - - - — 0 0751 

Distance of the star from the pole - - — 1*39 5-610 
Double altitude of the pole - - - - 109 25 41 059 

Uppet' Passage. — Circle West. 

i«2o; ^ I ; ^ i 

June 23 1 144 47 55*21- 8 12 

Sept. 9 47 38-50 1 -I- 8-11 

13 I 47 37 88 -f 9 49 

15' 47 36 77 -hi 0*30 

Oct. 21 47 23-38 4-23*99 

22 47 21*50 -h24 34 

1821. I 

May 5 48 31 43 '+ 18-98 

8 48 31 5K) -hl8-41 

June 13 48 38 75 4-13 42 

16 48 37 21 4-13 42 

17 48 37*39 4-13 43 

July 2 48 35 39 -h 13-80 

16 48 33*75 4-15-23 

Oct. 12 48 8*61 4-41-72 

13 48 7*59 4-42*08 

21 48 6*85 4-45-29 

Mean - - - - - 


Reduction of water basin ----- — 0 079 

Distance of the star from the pole - - — 1 39 5*843 

Double altitude of the pole - - - - 109 25 41-972 


Lower 



J 

July 12 ; 

Se|it. 29 

Oct. 1 

4 

Nov. 4 

1821. 

April 28 

29 

Ma> 3 

June 1 

3 
23 

27 

28 > 
29 1 

Oct. 27 

29 I 
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Passage , — Circle East. 


18!2(). 





April 22 

215 22 7-42 

-h 0-90 

323 8 43 36 

10^ 46 3M)4 

2:i 

22 6-67 

-h 0-62 

8 43-30 

30-17 

May 8 

22 11-25 

- :^ i() 

8 43-37 

36-22 

9 

22 lO-OI 

— 3-36 

8 43-37 

30*72 

June 2 

22 11-54 

— 7()G 

8 41-45 

36-yy 

3 

22 1102 

— 7-20 

8 41-45 

37 03 

6 

22 12 as 

- 7 56 

8 41-45 

30-18 

9 

22 13-5(> 

- 7*81 

8 41-45 

35-70 

10 

22 13 18 

- 7-85 

8 41-45 

30-13 

1821. 





March 2/ 

21 30 43 

-h3011 

8 34-45 

3:^91 

29 

21 .'ll-OO 

-i-29‘o3 

8 34-45 

33-92 

30 

21 20-08 

4-29-23 

8 34-45 

35-54 

31 

21 3()()8 

4-28 8.9 

8 34-45 

35-48 

April 2.5 

21 48-2J1 

-h21-07 

y 46-21 

30-25 

29 

22 48 .55 

-h20 55 

y 46-21 

37- 1 1 

May 4 

22 50-02 

4- 19-30 1 

y 46-21 

30-89 


Mean - - 

- - - 

.... 

107 40 3.5-890~ 


Reduction of watei basin ----- — 0 ()S.9 

Distance of the star from the pole - - -|- 1 IV) /> f)l() 
Double altitude of the pole - - - - U)I> 2.) 41 417 


Ixmrr Passage , — Circle West. 


1820. 

14 

1 o / 


1 / 

O f 


. o 


April 

141 2y 

34 58 1 

1— 3-00 

33 12 

67-42 

107 ■ 

46 34-16 

15 

29 

34-07 

— 2-70 

42 

57-42 


33-95 


17 

' 29 

35-07 

- 218 

42 

5/42 


35-4 7 


28 

29 

33-99 

4 0-84 

43 

0-01 


34-79 

May 

3 

29 

33 34 

4- 1-94 

43 

0-04 


35-24 

24 

29 

28*3(i 

4- 0 -1 1 

42 

5!M2 


35-36 

June 

21 

29 

25-29 

+ 8-15 

42 

57-93 


35-51 

1821. 









April 

21 

31 

3-25 

-22-04 

44 

2-09 


37-92 

22 

31 

3-10 

—22-41 

44 

2-09 


38-00 


24 

31 

2 05 

—21-93 

41 

2-09 


37-43 

May 

5 

30 

58-2(i 

— 1909 

44 

3-22 


35-95 

15 

30 

58-LM 

-16-91 

44 

3-22 


38-08 

June 

12! 

30 

51-50 

— 13-J8 

44 

2-98 

1 

35-04 


14 

30 

5.1-54 

-13-41 

44 

2-98 


37-15 


10 

, 30 

52-43 

-13-42 

44 

2-98 


36-03 

July 

o 

1 30 

51-87 

1-13-70 

44 

1-21 

|i07 

36-90 



Mean 

. . . 

- 

- _ 


46“36'()01 


Reduction i 

[)f the water has: 

in - - 

. 


-0 089 


l>ibtance of 

■ the sti 

iir from the pole 

- 

+ 1 

39 5843 


Double altitude of 

the pole 

- - 

- - 

Toy 

25 41 815 


Tlie deviation of these determinations of the altitude of the 
pole from the one obtained above by reversing tlie instru- 
ment, proves a sensible Jtrxurc, Supposing it to be of such a 
nature that it miglit be counteracted in every position of the 
telescope with regard to the horizon, by applying invariable 

counteiv 
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Tlie sum of the distances from the pole, measured by direct 
vision and by reflexion, is the supplement of the double alti- 
tude of the pole to 360°; but it is to be corrected for flexure, 
llejice I find 

a = -h 1 "'0646, probable error = + 0"*0563 
5= -f 0-3175 ±0-0483 

Tlie altitude of the pole free from the error of flexure is 
= 54° 42' 50"-791‘, witli the probable error ±0''-0911. The 
basis of this computation is the probable error of a direct ob- 
servation = 0"-7613, and tliat of an observation by reflexion 
= 1"*026 ; from wJiicli follow s tliat of the double altitude of the 
pole from a observations of the first, and o! of the second kind 
_ y H0"-7613) , (l'-026)i^ 

i — — + — k • 

The following table contains the single results with and 
witJiout the correction, as also the probable errors. 



Double uiuor- 

Probable 

Corrected 


icetcd Vltitudc 

Altitude of 


ol‘ the Pole. 

Krror. 

I 

the Pole. 

a Ih'sfv Minol’is f 

109 25 11-815 

0-1819 

51 42 50-70 

Lower Passage. \ 

41-417 

0-1819 

50-92 

a 1 Jrsa* Minoi'is ( 

41-972 

0-1819 

50-77 

Upper Passage. ( 

41-059 

0-1819 

50-74 

6 Leonis ^ 

45-06 

0-4118 

51-00 

‘ 43-9S1 

0-3886 

50-87 

l3 Leonis 

4..5-GG 

41-99 

0-3870 

0-4070 

51-35 

51-29 

5 Bootis . ^ 

44*47 
43-64 1 

0-4219 

0-3919 

50-67 

50-66 

cc Pegasi ^ 

44 -.55 j 
43-38 1 

0-4260 

0-5493 

50-71 

50-52 

y Pegasi ^ 

45-.'56 

0-4493 

51-22 

14-85 1 

1-0423 

51-26 

cc Leonis 

14-11 

0*3973 

50-18 

44-21 

0-4428 

50-92 

a Opliiuchi ^ 

44-90 

44-34 

0-4292 

0-4493 

50-89 

50-96 

0 - Leonis 

46-09 

0-6584 

51-41 

42-66 

0-5018 

49-99 

a Serpentis ^ 

43-12 

0-4505 

49-92 

41-68 

0-4787 

49-50 


The mean agreement of the result is obtained by both me- 
thods ; and the great number of observations from which they 
Vol. 64. No. 317. Sept. 1824. Z have 
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have been derived lead us to expect that no considerable un- 
certainty remains with regard to the quantity of this element, 
wliich affects all determinations ; for the following calculations 
I shall adopt sin (« t 1® 33') + 0"*26 cos {u^l^ 33'); 

and from this formula the above given corrections of the single 
sets of observations have been deduced. 

[To be continued.] 


XXIX. On i/ic J^clociiy of Sound ; and on the Encki: ]*lanet. 

By M>.John Fakly. 

To the Editors oj the Philosophical Magazine and JoianaL 
Gentlemen, 

¥ HAVE felt much gratified by the ])eriisal of Dr. Cxrc- 
^ gory’s late Experiments on the \'elocity of Sound in 
p. 401 of your last volume; his practical llulc derived iiom 
which, may I think j^rove ol* great use on many occasions; and 
in the mean time, until the Doctor’s leisure will enable him 
to complete his proposed series of Experiments, 1 beg to pre- 
sent his practical Rule for calculating the Wdocity of Sound, 
in a somewhat simjder form than it is delivered in )x 111, and 
to show its agreement with the mean results of all his Ex- 
periments; one of w hich, at 59'^ of tem})eraturc, vi/. 1111 feet 
(not 1113 as printed in jx 407), and another at vi/. lllol 
feet, have I find been omitted to be bi ought forwards, and in- 
cluded in the avc*rage velocities in his Table, but which now 
I have supplied. 

Ruli:. — To the constant ntnnber 1082*7, add half the num- 
ber of degrees of’ Eahrcnhcii" s scah\ at the time of ob- 
serving any distant Sound, the sum xcill be the velocity in 
feet, of its transmission through the air, in the climate of 
London. 


Temperature, 

Fahrenheit’^ 

Degrees. 

1 Ih ensure, 

1 in liuiies 
f of Mercury. 

Observed 
Vehnitv ill 
I'eet. 

\ clocit} , 
call iilated 
by the Temp. 

o 

27 

29-82 

1094-2 

1096-2 

33 

1 29-87 

1099-2 

1099-2 

35 

1 29-98 

1102-0 

1100-2 

45 

29-66 

1107-7 

1105-2 

59 

29-67 

1110-1 j 

1112-2 

60 

29-68 

1112-0 1 

1112-7 

64 

29-83 

1 1115-1 

1114-7 

66 

29-82 

1116-1 1 

1115-7 


According 
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and on the Encke Planet, 

According to this Rule, a temperature of 118°’6 would be 
necessary lo })roduce a velocity of 11 4-2 feet per second, as 
given by Dr. Derham’s Experiments, and adopted by New'- 
ton, but certainly his Experiments were not made at so high 
a temperature as this. 

I have in column 2 added the mean pressures observed in 
Dr. Gregory’s Experiments, in order to examine, whether they 
would appear to bear (as it is evident they do not) any such 
relation to the velocities, as seems indicated by Mr. Ivory in 
page 426 of the same volume, by the expression i/32^ X / x J, 
or its equivalent 6*549,^ for the velocity, in feet, of Sound 
j)er second ; I being tlie height of a supposed homogeneous 
atmos)}hcre, in feet. 

Now since mercury is about 11,262 times the weight of 
air, in a mean state, at the earth’s surface ; we have / = X 
1 1 262 X 7)1 ; 7)1 being the height in inches of the barometric 
column of mercury, balancing such an atmosphere: and the 
above expression becomes, 200*63 V" = the velocity of 
Sound per second, in feet. 

The [)ressures, or mercurial columns w, being the same, viz. 
29*82 inches, when the g)'catesf and wdien the least velocities 
were observed by Dr. Gregory (the difference being 21*9 feet), 
it seemed useless for me to calculate, in a fifth column, the 
velocity of each of his observations, by the formula last men- 
tioned : I will do so, however, for the mean of all the Doctor’s 
observations, as to pi*essure and velocity; and these I find to 
be 29*79 inches, and 1 1 07 feet. Accordingly 200*63 x V 29*79 
= 1095*3; which is 11*7 feet less than the mean of the ob- 
served velocities. 

If by this same formula we calculate, what must be the 
})ressurc, to occasion a velocity of 1142 feet per second, we 

have 26^^! - inches; wdiich is a barometric pressure, 

not less excessive, than we have just found the temperature to 
be (according to the first of these Rules, which are but em- 
])irical ones) for producing this velocity, which so long has 
been received as the mean velocity of Sound. 

If we compare in p. 414 Mr. Goldingham’s Temperatures 
with his velocities, wc shall find his mininiwn temperature in 
February, but his least velocity in December ; and again, his 
maximum temperature in May, but the greatest velocity in 
July ; whence it is manifest, that no Rule on the same prin- 
ciple as Dr. Gregory’s wherein the velocities are directly as 
the temperatures, can be applied to represent the velocities of 
Sound at different seasons, at Madras. 

Z2 


On 
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On comparing the pressures at Madras witli the velocities, 
a principal minimum of pressure appears in May, and an in- 
ferior one in December; also two almost equal maxima in No- 
vember and January, instead of one least velocity in Decem- 
ber and one greatest in Jul}^ as above mentioned. Also, in 
the Table given in p. 178, between 35° and 45° of TempcraUire, 
the pressure decreases *32 inches, whilst the observed velo- 
city increases 5*7 feet; all which show the velocities, not to be 
in the direct sub-duplicate ratios of the })ressures, although 
Mr. Ivory appears, in p. 426, to consider that this assumption 

agrees sufficiently well wdth experiment — perhaps this 
able mathematician, wdiose communications do so much ho- 
nour to the pages of your Magazine, will oblige me and others 
of your Headers, by detailing the Experiments to which he 
alludes, or otherwise illustrating the subject. 

I consider it very fortunate for Astronomical Science, that 
the discovery has been made by M. Encke, of a Cornel, 
moving in an orbit witli so small a major axis, as in my hum- 
ble opinion, w’ell to entitle it to be designated the7^;/c/r Planet ; 
and 1 am particularly pleased that its sensibly decreasing pe- 
riods of revolution, has drawm the attention of Af. Massotli 
(see p. 457 of your last volume) to consider the effects of a pe- 
culiar and very rare atmosphere of the Sun, as most probably 
occasioning, by its resistance to this planet, when in perihelio, 
the obvious loss of part of its motion on each return. 

I think it extremely probable, that there are several other 
small planets, having rather ex centric, although not large or- 
bits, yet undiscovered, but w'ith wdiich the laudable vigilance 
of astronomers will ere long make us acquainted ; and that 
the different degrees of approach of these to the Sun, when in 
perihelio, considered in connection with their periodic tlecreasc 
of orbit, respectively, will fully demonstrate the existence and 
tlie law of density and resistance of the solar atmosphere. 

I am sanguine also in thinking, that the multitudes of Sa- 
tcllitnhc which revolve round our })lanet *, in orbits which 
though considerably excentric, do not probably carry them 
beyond the orbit of the Moon, will ere long receive attention 
from astronomers ; by the united labours of two or three of 
whom, the periodic return of some of \\\ehiiSatclHtulcc might be 
ascertained, and tlie length of course which each one periodically 
makes tlirough the higher part of our atmosphere, wliilst ex- 
hibiting the appearance of a sliooting Star, might be deter- 
mined ; and its accelerated periods of return to perigeo, might, 
on similar })riiicij>les of calculation to those lately applied to 
^ See vol. Ivii. p, 346, \ol. p, )83, 


the 
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the Encke Planet, be reconciled with the density and resist- 
ance of oiir atmos}ihere, at the part traversed ; whereby the 
theory of partially resisted planetary motion, in general, as 
well as the height and constitution of our atmosphere, would 
receive im})ortant illnstration. 

Ill p. 850 of your 57th volume, 1 have endeavoured to point 
out an important use which might immediately be made of 
tlie shooting Stars, in accurately settling tlie longitudes of 
places on Land : and 1 beg in conclusion here to mention, 
/he instantaneous imnishin*^ of these sliooting Stars, and ol’ 
satellitic Meteors, generally, on their passing the oxygenous 
limit of our atmosjihere, as phaenomena, capable of being 
jnvlly accurately observed, by two or three observers acting 
in concert, at places rather clistaiit, whose relative positions 
were known, trigonometrically; and to hint at the importance 
w'liich it might prove to science, to know the height of this 
oxygenous limits under the various circumstances of Pressure, 
Temperature, Moisture, Electrical State &c. of the Air. 

1 am, gentlemen, 

Your obedient servant, 

Howlaiul-street, July 8, 18"24. JoilN EaUKY, 


XXX. ObscrxHitiuns on the Tu'clfth Book of BucVkL By 
J. Waush, Esip 


“ This I say to encourage those who are not far gone in these studies, to 
use intrepidly their own judgcinenl, without a blind or a mean deference 
to tlic lie^t of matluMualicians, who are no more qualified than they 
arc, to judge of the simple apprehension or the evidence of wliat is 
delivered in the first elements of the method.*’ — Berkley, Defence of 
Free Thui/ong in JMathvniaticsi' 


TT is true, the man who knows not A from B perceives as 
^ clearly the first principles oi’ geometry, as the most expert 
analyst. It does not reijuirc the aid oi’ di‘ep science to per- 
ceive tliat the w hole is greater than its parts ; or that the line, 
which is the shortest distance be t>veen two points, is a straight 
line, that it does not bend more to any one side than it does 
to any other. But some one, not satisfied with the immediate 
evidence of his senses, that a straight line Is shorter than any 
curve line terminated by the same two points, thinks he can 
prove the pro}7osition in this way: — He makes the straiglit 
line the base of a triangle, having its vertex in the curve line, 
then the sum of the two sides of the triangle is greater than 
its base ; in the same manner he makes Uie sides of the tri- 
angle the bases of other triangles having their vertices like- 
wi.se in tin- cunc line, and so on; then he thinks he has 

provec/ 
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proved that a straight line is tlie shortest distance between 
two points, notwithstanding that by such a way of reasoning 
the same proposition would always remain to be proved, that 
a straight line is the shortest distance between two points. I 
shall observe that, exactly cn a similar ground of reasoning, 
if the curve line be made the base of a triangle, having its 
vertex in the straight line, then the base or curve line is less 
than the sum of tlie two sides ; and if the sides be made the 
bases of other triangles, having their vertices also in the straight 
line, and so on as before; then it would appear that any 
curve line is the shortest distance between two points. To 
attempt to })rove tliat a straight line is the sliortest distance 
between two j)oints by any intermediate pro})ositions, is to 
attempt to prove that the whole is greater than its part : it is 
to attempt to prove, in fact, that a straight line is a straight 
line. It may be objected here, perhaps, that the calculus of 
variations proves the proposition under consideration. I shall 
observe, in reply, that there seems to be a lack of intimate ac- 
quaintance with some of the results obtained by it among all 
the writers on that calculus. This will aj)pear by an extract 
from the Calculus of Functions of Lagrange, page 475 : — 


L’cquation geiicralc donne tout de suite 


A/d -hy-) 


a line 


constante; d’ou fon tire ij ' et de Xii ij = bx -\-Cj b et c etant 
deux constantes arbitraires; co qiii est recjuation geiierale de 
la ligne droite.” The result here obtained is, that for all the 
points of the axis of .r, which axis is the straight line termi- 
nated b}’ the given points, for all the values of the C(j-ordi- 
nale of the shortest line has a determinate magnitiule; there- 
fore, the shortest line between two jioints cannot }iass but 
through one of ihein. Such is (he absurd conclusion to wliich 
the reasoning leads. Whether the delect is in the reasoning, 
or in the calculus, I shall not now inquire. Quite the re- 
verse of this is the binomial calculus, which is very explicit 


on this subject. 


The binomial of any curve line is dcci 


and in the case of maximum or minimum, ~ is nothing; 

then n is nothing and y is nothing. The calculation does not 
go further than to show that tliis happens when .r is nothing, 
and when x becomes the straight line terminated by the points ; 
proving only, that the shortest line must pass through tlie 
given points ; thus ending at the })oint at which we set out, 
and leaving the mind to shift for itself in determining, among 
all lines terminated by two given points, which is the shortest. 
I interrogate the binomial calculus on the sliortest distance 

between 
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between two j^uints; and it leads to the conclusion, that it can 
only be determined by the immediate evidence of the senses, 
that science cannot aftbrd any aid. 

The man who knows not A from B, perceives as clearly as 
the most expert analyst, that when a straight line intersects 
any one of two parallel straight lines, it will intersect the other 
also, produced, if necessary. The mind is mediately led to 
this perception, by the idea that a straight line does not bend 
more to one side than to another. But some one more deeply 
read in science, not satisfied with the immediate evidence 
of his senses, thinks he can prove the axiom mediately. He 
talks of functions and homogeneity : he says angles are num- 
bers, and that lines are not numbers. And then he thinks he 
has proved by numbers and homogeneity, that two straight lines 
that are not parallel to each other will meet when produced ! 1 

cannot perceive the real tendency of such reasoning. It is se- 
verely re})rehendod by the illustrious Newton, page 17, Motte’s 
IVanslation of the Principia: “ Relative quantities,” says he, 
are not the quantities themselves whose names they bear, but 
those sensible jneasiires of them (either accurate or inaccurate) 
wliicli are commonly used instead of the measured (piantities 
themselves. Those do defile the purity of mathematical and 
philosophical truths, who confound real quantities themselves 
with their relations and vulgar measures.” Surely angles 
are no more numbers than are slicks and stones. Physics 
inejuires into the nature of things; geometry into their rela- 
tions. No magnitude can enter into calculation, but through 
its relatif)ii to some arbitrary base of comj)arison. The first 
axiom 1 liave here noticed is, that the whole is greater than 
its part. The second, that the shortest distance between two 
points is a straight line. This axiom, though more complex 
than the first, as depending on it, yetis not susce])tiblc of any 
proof beyond the immediate evidence of the senses. The 
third, that when a straight line intersects any one of two 
})arallcl straight lines, it is not parallel to the other. This 
axiom, though more complex still than the second, as de- 
})cruliiig on the second, is notwithstanding inca})able of any 
proofj but what is presented by our perception of a straight 
line, that it does not bend any more to one side than it docs 
to another. Here I would be understood to avoid all dis- 
cussion about the meaning of words. If I know the idea the 
word is intended to impress, I care not whence it was derived, 
or why dillerent nations make use of different sounds to im- 
press the same idea. My object is to free the first principles of 
geometry from sophistical cavilling; principles that are as 
evident to the illiterate, as to the most profound mathemati- 
cians, The 
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Tlic first proposition of the tenth book of Euclid snys, “ If 
from the greater of two unequal magnitudes there be taken 
away more than its half, and from the remainder more than 
Its half, and so on, there shall at length remain a magnitude, 
less than the least of the proposed magnitudes.” Tins pro- 
position, on a slight view of it, appears \ery specious. But 
by examining it more deeply, \^e shall })erceivc that it ass<*rls 
the absurdity, that a magnitude is less than itself. In effect, 
let any indeterminate magnitude be the greater, and any in- 
determinate part of it be the less ; then, if from the greater 
there be taken away more than its half, and from tlic remain- 
der more than its half, and so on, there shall at length re- 
main a magnitude less than any indeterminate part of (he 
whole: but the remaining magnitude is an indeterminate part 
of the whole ; therefore there shall at length remain a mag- 
nitude that is less than itself. Such is the true nature of the 
absurd lemma of the ancients, and of all similar ])ro])ositioiis. 
And such is the nature of the sojihism, by which Kucliil has 
attempted to demonstrate the chief jnopositions of the tw^elftli 
book of his Elements, 'fhe properties of the circle, sphere, 
cone, and cylinder, w^cre deduced by analogy from the like 
properties, demonstrated to belong to figures bounded by 
straight lines and plane surfaces. Tliesc properties, with 
regard to tlic round tigures, aie demonstrated algebraically 
by the binomial calculus ; but they are not yet demonstrated 
by elementary geometr3\ 

The excrescences that have accumulated on the sciences of 
geometry and algebra shoukl be pruiietl ; — sciences that ha\e 
tended more to the advancement of society than all others. 
They should be freed from all empirical reasoning. They 
should be placed before young mathematical students in their 
real state, that their judgenu nts may not be warped, anti that 
aspiring genius may with the more effect exert itself in di«'- 
covering the yet latent priiicijiles of these sciences. 

Cork, Aug. 2, 18i?4. J. Walsh. 


XXXI. Dccas novarum Platjtarum Suceuleiitaruni ; Aiiio)e 
A. H. Haworth, Sol. Ijinn.LtomL — Soc. lion ticult. Land . — 
necnon Soc, Cccsar, Nat, Cutios, MoscovicimsSocio^^c.^c, 

To the Editors of the Philosophical Magazine and Join nal. 
Gentlemen, 

IIT EREWITII I have the satisfaction of forwarding to you, 
^ for your Magazine, a pretty complete description of ten 
new species of succulent plants, belonging or allied to the genus 

Ci ttbsula 
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Crasmla of Linnaeus, which have recently been discovered in 
tile wilds of Southern Africa, and sent to the Royal Gardens 
of Kew by one of His Majesty’s most successful botanic col- 
lectors, Mr. Bowie, whose enterprising spirit has not only de- 
tected, but successfully forwarded to those rich gardens in a 
living state, more succulent plants than any individual now 
existing. 

Another new succulent plant allied to Aloc\ I have called 
Bowica qfricana; thus endeavouring to hand down the name 
of this meritorious discoverer, in one of the Alrican jilants which 
he alone has found, to the botanists and travellers of future 
days ; a compliment he well deserves and has so arduously 
earned. Of this new genus, now blooming for the first time in 
Europe in our gracious Sovereign’s dcliglitful collections at 
Kew, I hope to be able to send you a complete description 
for your next Magazine, favoured, as 1 have ever been in my 
endeavours to advance the investigation of the succulent plants, 
by my kind friend W. T. Aiton, Esq., the able conductor of 
those celebrated gardens. 

And I remain, gentlemen. 

With respectful esteem. 

Your most obedient servant, 

dieKca, Sept. 18 ^. A. H. Haworth. 

Classis et Ordo. Pentandria Pentagynia. 

Kalosantiies ^oh. in Ilcvis. PL Succ. j)- — Dietrichia Pratt. 

Arch. d. GcWacJisJc. n. 449. — Crassula Linn. ^c. 

Inflorcsccntia involucratiin subcapitala. Corolla 5- 
fida, infundibuliformis, laciniis tubo triple brevioribus. 
Cmtera ut in Larochea genere, Crassulave- 

Planta' Africans valde succulentm, foliis opposite de- 
cussatis. 

hiconvtwa. K. (convex-leaved) foliis angustioribus linearibus 
1. supra subtusque distinctc coiinexis. Florchat Julio 
A.D. 1824, in Regio Horto Kewense. G. H. ^ . 

Obs. Affinibus minor, in omnibus atque graci- 
lior, foliorum marginibus cartilagineo-aspcriusculis. 
Flores emortuos post florescentiam duos in super vivam 
pluntam solum vidi terininales altckpie tubatos (affinium 
more), tubo calyce duplo longiorc. Sfyli in sicco (an 
semper ?) usque ad apices ejuasi coadunati. 

Prope Crassulam capitatam Lamarckii, inEnc.Meth. 
(quae bona species) locanda, sed duplo plusve minor 
quam ilia. 

Ohs. In the year 1821 I published the geniis Kalosan^ 
Vol. 64. No. 317. Sep. 1824. A a thes 
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thcs in the Rcvis. PL Slice. ^ not being tlien aware of 
some of the same plants having been given by Trat- 
tenick under the name of in 1812, nor that 

the name of Dictrichia itself had been given to other 
plants by Raeuschel in 1797. Wherefore the name of 
Kalasanthcs may remain. The genus is sound, and I 
suspect will differ from Ijavochca in the formation of 
the stigmata, but witliout recent flowers I cannot say to 
wliat extent : from every other it is far apai t. 

Crassui.a Linn. c^r. 

Injlorcscentia cymosa. Coi alia 5-petaloidea ox- 
paiisa, s. campanuhitim erecta, iaciniis basi ipsa*, solum 
coalitis imbricantibus. Gcrmina 5 cum stylis continu- 
aiitibiis subulata. 

Suflrutices s. Herbm succulenta, eCa)uteBona' 8pei 
pracipue; foliis (paucis exceptis) opj)Osile decussalis, 
corollis albis, roseis, lLiteis\e. — Nol>. in Revis. PI. Snc(. 

p. 9. 

biplanata. C. (flat-leaved) ramosa, foliis suberectis laevibus su- 

2. bulatis acutis, utrinque planis, siibtus subcanaliculatis. 

Floict Septemb. O. H. 

Plantae jiivcnes, semi])edalt‘s imves erectoc; at feri‘ 
floriferas solum vidi /ine Aiigiisti A.D. 1821-. Rcimi sub- 
patentes teretes, acre aperto rufesceiites. Folia semun- 
ciam longa, siqicriora crectioia, inferiora subpatentiii, 
internodiorum Jongiora. Flores terminales in cymis 
capitatis paucifloris alfiniiim more, iiicipientcs inaper- 
tos solum vidi. Rtactccc fere ut in Cr. acutifolia Z>r- 
rand. at majores. Corolla (jiuxjue aflinium, petal is ob- 
longo-ovatis filament is(|ue iiiveis. Anthcra: crassa:* ob- 
tuso-cordatm, longiores (piam lata?, (in Jenle)ruberrima\ 
Ordiiiaria squamula quadrata minulissima luteola. 
Pollen non vidi. Prope Cr. acutifoliam locanda. 
bihracteata. C. (double-bracled) clfuso-deciimbcns, radicans: 

3. foliis subulatis expansis supra plains sulcatisve,bractaeis 
pedunculi communis semper duabus. 

Floret Aug. — 8ept. G. H. \ . 

Ohs. Suffrutex dodrantalis glaber dumosus. Folia 
perfoliata acuta, viridia, exius convexa, saqiius superne 
canaliculatim congava; expansa, sive incurva, seu in- 
curvo-recurvula, vel in senectiite recurva, internodio- 
rum longiora, subuncialia. Floics minuti, primb ttr- 
minales, mox laterales, pedunculo commuiii 4-5-un- 
ciali, ct per lentein lineolis jmnetisve longitudinaliter 
lonfluentibus notato, supra medium bibracteato. Biac- 

tece 
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te(C minutac lato-subulatae supra sulcatao pedunculo 
acJjiressac. Alias quoque adsunt bracteolas minutissinias 
per paria, ad dichotomiarum basin, ut in affinibus. 
Calyx parvus 5-partitus campanulatus, foliolis parabo- 
Heis viridibus, apicibus acre aperto saspe plus minus 
fuscis, purpureovc-fusccscentibus. Corolla campanula- 
ta 5-parLilii iilvea, laciniis crcctis late ovatis obtusis, basi 
bolum coal ills, unoque latere aliquantillum imbrican- 
libus. Stamina 5, filainenta iiivea, corolla parum 
breviora, antlieris polliiiileris sulphureis; defloratis 
Ibscis. Stifli (cum germinibus) obpyriibrmes, extus gib- 
buli, inlenic plaiiiores. Squamula ordinaria, brevis, 
emargiiiatini sublunuliformis si optime visa per lentem. 

Ohs. Planta parum variat, ut fere omnes succu- 
Iciitic planUe e s})onianeis seminibus ex Africa ortis. 

OL. minor: saqx* rufescens : foliis supei'ne minus sul- 
catis planibvc, subinde subtus rufo-punctatis. 

/3. major: virescons : foliis superne saspius sulcatis, 
sa*pe(]ue rufo-punctatis, ramulis paulo - longioribus 
quam var, a. 

Obs. Pra?cedentia ffinis, at Crass ulac acutifolia? proxi- 
ma, sed inuitb major, robustior, et inde erectior; nec- 
non niliiloiiiiiius oninino decumbenter- rad leans un- 
dique ; rursumque assurgentibus ramulis. In Crassula 
acutifblia peduiiculi communes gerunt semper brac- 
Icarum duo paria remota, infra dichotomiam, et par 
alium, dichotomiam am})lectens. Verbo tenus, htec 
[)lanta specifico nomine solum, ab affinibus proximis 
certissime distinguitur. 

filicanlc. C. (tlircaily-stemmed) cfFuso-dichotoma : foliis pa- 
4. tenli-recurvulis parvis; raniis radicantibus filiformibus. 

Florcbat in Ilegio Horto Kewense autumno 1822. 

G. H. ^ . s. $ . 

Obs. Fruticulus vix semipedalis ramosissimus de- 
bilis: sive Herba 2-3-ennis, acre aperto rubcscens. 
Rami et ramuli tenuissimi teretes, erecto-effusi decum- 
bentes intertexti, et unditpie alte radicanles, elongatis 
simplicibus fibris. Folia adulta lanceolate-subulata 
4-5-lincaria, patent! - parum - recurvula laevia viridia, 
sive rufcscentia, internodiorum sub longitudine ; subtus 
convexa ; juniora confertiora incurva siibcanaliculata . 
Flores subeymosi terminales exigui pentapetaloidei albi, 
stellatim expansi, pedunculis longitudine foliolorum 
bractcaceorum. Stamina filameiitis quinque, antlieris 
pollinosis Juteis. Sfyli totidem quinque. 

A a 2 
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Praecedentibus multoties minor, sed fortasse afiiniar 
Crassulse acutifoliae. 

Caetera non examinavi. 

revolvens. C. (recurving-leaved) foliis linearibus macris 

5. acutis revoluto-reflexis arcuatisve subdistanlibus : cau- 
libus gracilibus longulis subramosis. 

Floret autumno, ni fallor, apud Kcw. G. H. ^ . 

Ohs. Suffrutex gracilis fere pedalis tantillum ramu- 
losus, ramulis erectis subfiliformibus et per lentem pu- 
berulis, at per aetatem cum debili caule decumbeniibiis 
plus minusve. Folia basi, quasi coiinntotumldula, 
uti'aque plana, sivc inferne aliquantillum tumidula, re- 
mota, vel sine dubio inter remotos internodiorumqiu* 
longiora. Flores ni male memini (necnon apud Kew 
audivi) parvi albi, in capitulis deiisiiisculis tcrniinali- 
bus ; sed non examinavi. 

Fortasse ad Crassulam fruticosam Linna?i accedit 
proximam, sed caulibus corvi calami longe tenuioribus, 
nec digiti crassitie,” ut in Cr. 1‘ruticosa. In alii^ 
characteribus proculdubio longe recedit. 

rotundifolia. C. (round Orpine-leaved) subherbacea s. per- 

6. ennis : crccta : foliis petiolatis subrotundis firmis pau- 
cidentatis, imis integer rimis. 

Florehat in RegioHortoKewense autumno A.D.1822. 

Ohs. Caules simplices terctes crassi virides fere ul 
in Sedo Telej^hio Linn., at minores, humil lores. Folia 
opposita expansa orbicular! a crassa nitentia subglauca 
viridiave, internodiorum longiora; ima magis rotun- 
data Integra vel quam caeteris integriora, planiora: 
buperiora, supra inflexo-concava ovato-rotunda tri- 
plinervia sescuncialia in petiolos 3 - lineares supra 
sulcatos sensim dcsinentia ; superne saepe obsolete den- 
tata, sive subrepando-dentata : ad lentem ldcem(|uc 
tenuissirnc pallido marginulata, Flores parvi albi in 
capitulis cymosis terminalibus. 

Caetera non examinavi. 

Globule A. Nob. in Sj/fiojJs. Succ. 60. — Aliorum 
Crassula. Coy^olla petala 5 inaperto-erecta, apice glo- 
bulum sive glandulam cerinam lerentia. Cmtera ut in 
Crassula. 

nnpressa. G. (impress-dotted lance-leaved) acaulis: foliis 

7. lorato-lanceolatis viridibus impresso-punctatis, punctis 
magnis sparsis numerosis. Florehat in Regio Horto 
Kewense autumno A.D. 1823. 

Ohs. Habitus Turgosiac pertusae Nob. in Revis. 

PL 
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PL Succ, 2^: 14? et p. 291. Folia subquadriuncialia 
crassa ces})itosc decussata, ima saepc glandulose sub- 
ciliata, ciliis (per lenlem) albis falcatim recurvulis. 
Scapus bracteatim &liosussubpaniculatiis,ramulis dense 
capituiatim cyniosis ; floribus parvis pallidis. 

Ca^tera non examinavi. 

/3 mmor. diiplo, impressis punctis obsoletioribus. 

Ods, Sectionem novam formavit, foliis lanceolatis, 
loratisve. 

atropiirpurea, G. (The dingy purple) foliis oblique cuneato- 

8. obovatis cultratis atropurpureis ; scapo caulcve flori- 
fero longissimo paniculate. 

Flor^at in Regio Horto Kewense A. D. 1824, 
Aupusto mense. G. H. 1/ . s. 

Obs, Caudex s. caiilis 3-4-entalis. Folia fere ut in 
Crassula ciiltrata Linn., at acre aperto plus minus atro- 
fuirpurca. Flores dense gJomcrati in panicula^ distan- 
tiuin ramorum apicibus sestjuipedalis apliyllflc. /V- 
lala valde crecia alba s. pallida, apicibus caudato-pro- 
ductis globuliferis, subpateiitibus, deniiiin recurvulis. 

Est Crassula obliqua, /3. Nob, in llcvis. PL Succ, 
204. 

Pone Globuleam (Crassulam Linn.) cultratam lo- 
canda, cui proxima fi>rte, cum alio mode florendi. 
mesembryanthoides. G. (Hedge-hog ficoid-like) Suffrutex 

9. duinosus erectus dodrantalis : ramis, ramulis, foliis 
subulatis, calycibusque hispidis. 

Florcbat apud Kew autumno A.D.1823. G. H. ^ . 
Obs, Variat. 

«. foliis semiteretibus subulate -incur vis succulentis, 
sive subaquose pulposis coiiferlis, floribus terminals 
bus gloineratim capitatis sessilibus confertissimis. 

(3. paruiTi altior foliis remotioribus, florum capitulis 
cymose congestis, minus fortasse confertis. 

Obs. In ambabus varietatibus pili albi densi in raniis 
ramulisque sunt expansi vcl horizon talcs ; sed in foliis 
semper respicieiites. 

Obs. Flores in a. sessiles, formanles cymas 
densissimas dichotomas capitulatas hirsutas, quasi 
absque proprio pedunculo communi. Corolla ina- 
perta, sed ante anthesin solum examinavi, 5-pctala, 
Petala erecto-adpressa oblonga lutescenti-alba, mar- 
ginibus (ad lentem) puberulis, apicibus angustatc- 
productis, ct pelta minuta rufescente, potius quam 
globula finientibus. Filamenta alba. Anthcne innu])ta? 

obtuso- 
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obtuso-cordatae luteae, longiores qiiam latae. Stijli (iii- 
cipientes) cum germine breves figura seminis vitis 
viniferae, at longe minores. Squamula ordinaria trun- 
catlm quadrata latior quam lata luteola. 
suhincana. G. (hoary shrubby) foliis semiteretibus subii- 
10. latis acutis paten ti-incurvulis, ramulisque molliter iii- 
canesceritibus. 

FLorcbaL in Regio Horto Kewense mense Aiigusto 
A.D. 1824. G. H. T?. 

Ohs. Variat. 

a. decumhens : Suffi utex : erecto-decumbens ; dodraii 
talis; ramulis terctibus gracilibus irregularibus; iiioie 
affinium sa‘pe radicantibus insiiper terram ; riirsiiiii- 
que tuuc assurgcntibus; internodiis folio brevioribus. 
Flores terminalcs cymoso-capitati confer ti albi afli- 
nium. 

/3. crccLa • foliis confertioribus brevioribus minus iii- 
curvis. 

Ohs. Forte propria species. Cum a. crescit ct floret. 
Ohs. Proximo alHii is in habitu ot charactercCrassnIa' 
molli, Ailoni, (|u«o hujiis generis est,et major: cum dua- 
bus pra'ccdeijlibiissj)eciebus st‘ctioiiem novain fornuivit. 

Ilujus generis fiituias Sectiones, ut infra et aptas, seel 
diflidenter propoiio. 

I. CuLTRATX, foliis cuneato-obovatis cullratis, caule sut- 
fi ulicoso : 

1. cidtraia (Crassula) Linn. 

2. aUoimypinea supra. 

LiNGUAT.r:, foliis loratis obtiisis subtus convexis, sivo 
angustc linguifbrmibiis, quadrifai iaiii exacte iinbrioa- 
tiiii ccsjntosis, caule iiuilo herl)aceove 5 scapis floii- 
geris, delblialis. 

.S. lingua^ Nob. i)i MS. 

4*. lingula^ Nob. in MS. 

5. capital Nob. in JRcvis. PL Succ. cum dcscript. 
— Sabn. Cat. Hort. Z)yr/i., nomen solum, sine do- 
script. 

Ohs. Flores ut in sequente. Non esl Crassida r«- 
pitata^ Lam. in Encyclop. cjuae cel. Schultes reduxit 
ill ejus Sj/st.Veg. 5. 708, ad varietRtem Crassnlay €^?no.sa' 
Linn.^ et quae est bona species generis Diebichuv 
su[)ra. 

6. obvallaia^ Nob. (Crassula Lhm.) 

7. cancbcens^ Nob. m Siyfiops. Succ. 


3. Louata-, 
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3. LiORATM, foliis loratis, apiccm versus sensim angustiori- 

bus, subtus convexis, quadrifariam imbricatim cespi- 
tosis, caule herbaceo, scapis foliosis. 

8. impressa^ supra. 

9. hispida^ Nobis MS. 

4. Angustat^e, foliis linearibus semiteretibiis sulcatis tere- 

tibusve. Herbae cespitosoB scapis defoliatis. Ilaec 
sectio fortasse melius ante priorem ? 

10. sulcata. Nob. in Rcvis. PL Succ. 

1 1 . nudicaulis^ Nob. Crassula nudicaulis Linn. 

5. SiJBULATJE, SufFruticcs dodrantalcs ramosi, foliis subii- 

latis, carnosis, supra planiusculis ; floribus dense cy- 
moso-capitatis terminalibus. 

12. Mescmhryanthoides, supra. 

13. mollis. Crassula mollis, Ailoni aliorumqiie, 
sed liiijus generis omniiio. 

14. snbincana, supra. 

Postscript. — Of the new specie'^ in the above list marked 
MS. 3^011 may expect a further account as soon a^ the}^ pro- 
tluce their fructifications. 

It may probablj^ excite some surprise to see so many new 
Crassula'an plants here enumerated ; and ^^ct they are not all 
the unrecorded species the writer is well acquainted with. 
And more still, may be exjiected soon from abroad, especially 
fj'oni Southern Africa (Nature’s great store- house for succulent 
plants), and where, perhaps, full half many of the present 
tribe actually exist, ii^o^iMcscmbiijanlhcina; which last vast 
group may at length be found to rival or surpass in number, 
if not in elegance and beauty, the more extensively discovered 
Heaths : for Mr. Bowie assures me that he has seen in Africa 
a great number of native succulent plants of various kinds, 
which he has not been able to send to Enfflantl in a livini£ 
slate. 


XXXI 1. Some Remarlcs on the siqposcd Injluence of Ihe Pollen 
in Cross-breeding, upon the Colour of the Seed-coats of Plants, 
and the Qiialities oJ' their Fruits. Bp Thomas Andrew^ 
Knight, Esq. F.R.S., 4'C. President.^ 

¥ T lias been long ago ascertained by j^hysiologists, that the 
^ seed-coats, or membranes which cover the cotyledons of 
the seeds of plants, with the receptacles which contain such 

From the Transactions of the IJorticullural Society, vol v. Part IV. 

seed- 
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seed-coats, are visible some time before the blossoms acquire 
their full growth ; and the existence of these organs is there- 
fore obviously independent of the influence of the pollen upon 
the growth of the internal and essential parts of the future 
seeds- The seed-coats also, and the fruit of some species of 
plants, acquire nearly, if not wholly, their perfect growth 
when the pollen has been entirely withheld, or when, from 
other causes, it has not operated; and from these circum- 
stances, and other observations, it has been inferred, that 
neither the external cover of the seeds, nor the form, taste, or 
flavour of fruits, are affected by the influence of the pollen 
of a plant of a different variety or species. There exists, 
however, some difference of opinion upon these points ; and 
the experiments of Mr. Goss upon the Pea, of which an ac- 
count is given in a paper recently printed in the Transactions 
of the Horticultural Society*, appear strongly to countenance 
the opinion, that the colour of the seed-coats at least may be 
changed by the influence of the pollen of a variety of a differ- 
ent character ; and hence he infers, with apparent reason, the 
probability that the taste and flavour of fruits may be also 
affected. 

The narrative of Mr. Goss is unquestionably quite correct ; 
but I believe that there is an error in the inference which he 
has drawn ; and I am anxious that such error, if it exist, 
should be pointed out ; because it may occasion many experi- 
ments to be made to ])rove that which I conceive to have 
been already sufficiently proved ; and, consequently, cause the 
useless expenditure of lime and laboui, which might be ad- 
vantageously employed in similar in\estigations upon othei 
plants in the wide and unexplored field which lies open to the 
ex)3erimental horticult u r ist. 

The numerous varieties of strictl 3 " permanent habits of 
the Pea, its annual life, and the distinct character in form, 
size, and colour of many of its varieties, induced me, many 
years ago, to select it for the purpose of ascertaining, by a 
long course of experiments, tlie effects of introducing the 
pollen of one variety into the prepared blossoms of another. 
My chief object in these experiments was to obtain such in- 
formation as would enable me to calculate the probable effects 
of similar operations upon other species of plants ; and I be- 
lieve it would not be easy to suggest an experiment of cross- 
breeding upon this plant, of whidi I have not seen the result, 
through many successive generations. I shall therefore pro- 
ceed to give a concise account of some of these experiments, 

* See Horticultural Transactions, vol. v. page 234, Part IV. 

or 
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or rather (as 1 wish not to occupy more than necessary of the 
time of the Society), to state the results of a few of them, be- 
lieving that I shall be able to explain satisfactorily, the cause 
of a coloured variety of the Pea having been apparently 
changed into a white variety, by the immediate influence of 
the pollen in the experiment of Mr. Goss. 

When, in my experiments, the pollen of a gray Pea was in- 
troduced into the prepared blossoms of a white variety, no 
change w^hatever took place in the form, or colour, or size, of 
the seeds ; all were white, and externally quite similar to 
others which had been produced by the unmutilated blossoms 
of the same plant. But these when sown in the following 
year, uniformly aflbrded j)laiits with coloured leaves and stems, 
aiul ])urple flowers; and these produced gray peas only. 
When the stamens of the plants which sprang from such gray 
pens were extracted, and the pollen of a white variety, of per- 
manent habits, was introduced, the seeds produced were uni- 
formly gray; but many of these aflbrded plants with perfectly 
green leaves and stems, and with white flowers, succeeded, of 
course, by wliitc seed. In these experiments the cotyledons 
of all the varieties of Peas employed or j)rodiiced w ere yellow ; 
and, consequently, the Peas wdth white seed-coats retained 
their ordinary colour, though they contained the plun\ules 
and cotyledons of coloured Pea plants. The cotyledons of 
the Blue Prussian Pea, which was the subject of Mr. Goss’s 
ex})eriinents, are, on the contrary, blue; and the colour of 
these being perceptible through the scnii-transj>arent seed- 
coats, occasioned those to appear blue, though they are really 
w^hite; the whole habits of that plant are those of a white 
pea. The colour of the cotyledons only was, I therefore con- 
ceive, changed ; whilst the seed-coals retained their primary 
degree of whiteness. I must consequently venture to con- 
clude, that the opinions of Mr. Salisbury, quoted by Mr. Goss, 
which have also very long been mine, viz. that neither the 
colour of the seed-coats, nor the form, taste, or flavour of 
fruits, arc ever affected by the immediate influence of the 
pollen of a plant of another variety or species, are well- 
founded. 

I need not add, that Mr, Seton’s experiment mentioned in 
the note to Mr. Goss’s paper, is also most perfectly accin ate ; 
though the results differed from those obtained by Mr. Goss, 
owing, I imagine, to the greater permanence of colour in the 
cotyledons of the Green Imperial Pea, which was the subject 
of nis experiments. 
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XX XIII. Obsci'vations on the Effects of Age upon Fruit Trees 
of different Kinds ; *iSinth an Acemwt of' some new Varieties 
of Nectarines, In a Letter to the Secretary, By Thomas 
Andrew Knight, Es(i. F,R.S. 8^c, President,^ 

My dear Sir, 

TV/TANY 71CW varieties (f fruits of different s})ecies having’ 
been sent from my garden to the Horticultural Society 
in tile last and in preceding seasons, and some others having 
been seen by you in the short visit which I had the pleasure 
to receive from you in the last autumn, I feel desirous to offer 
a few observations upon tlie expediency of obtaining such 
productions; or rather, ujion the question, whether each 
variety have its period of youth, of maturity, and of old age, 
and be formed for a limited period of duration only; or 
whether each be capable of eternal propagation, with imdi- 
minished liealth and vigour. 

The fact, that certain varieties of some species of fruits 
which have been long cultivated, cannot now be made to grow 
in the same soils, and under the same mode of management, 
which was a century ago perfectly successful, is placed be- 
yond the reach of controversy. Every experiment wliich 
seemed to afford the slightest prospect of success, was tried 
by myself and others, to projiagate the old varieties of the 
Apple and Pear, which formerly constituted the orchards of 
Herefordshire, without a single healthy or efficient tree hav^- 
ing been obtained ; and, I believe, all attempts to propagate 
those varieties have, during some years, wholly ceased to be 
made. I have detailed in nie Philosophical Transactions f, an 
account of some experiments, which I repeated, wdth the hojie 
of being able to ascertain wdiich, amongst the various organs 
of trees of aged varieties, first fail to execute their proper func- 
tions; and I came to the conclusion, upon the following and 
other evidence, that it is the leaf. Having obtained by layers 
or cuttings, small plants of several of tlie most diseased of the 
old varieties of the Ajqile, these were grafted within a couple 
of inches of the surface of the soil with scions of new seedling 
and luxuriant varieties; and under these circumstances the 
roots Cff the most debilitated and diseased varieties executed 
their office perfectly well, and were found, upon examination, 
at the end of several years, wholly free from every symptom 
orf disease. This process was reversed, and scions of old va- 
rieties were employed as grafts ; hut into the young growing 

^ From the Transactions of the Horticultural Society, vol. v. Part IV. 

+ For the year 1810, |»iige 178. 
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shoots, which sprang from these, many buds of now and lux- 
uriant varieties were inserted, and in the autumn every na- 
tural bud of the old varieties was destroyed. The inserted 
buds vegetated in the following spring, ajid by these efficient 
foliage was given ; when every symptom of debility and dis- 
ease disappeared, and the wood and bark of the most ex- 
hausted and diseased varieties now constitute a part of the 
stems of large apple trees, and present, at the end of thirty 
years, as much apparent health as other parts of the stems of 
those trees. From these results I have inferred, that the de- 
bility and diseases of such old varieties arise from the want of 
a pro])erly prepared circulating fluid ; and that when such is 
given by efficient foliage, the bark of the most debilitated va- 
riety possesses the power to occasion the necessary secretions 
to take place, and the alburnum is enabled to execute all its 
offices. 

It has been urged against the conclusion, that old age is 
the cause of debility and decay of those varieties of fruit which 
have been very long cultivated, that many of the seedling 
ofi'spring of such varieties are as much diseased as their pa- 
rents ; and it is contended, that the failure of our best old 
varieties of fruit has arisen from a succession of unfavourable 
seasons. The fact, that many of the seedling offspring of old 
diseased varieties of fruit are as much diseased as the parents 
from which they spring, is unquestionable ; but this, I conceive, 
proves nothing more than that diseases are hereditary in tlie 
vegetable as they are in the animal world ; and it is scarcely 
reasonable to expect that healthy and robust offspring can be 
obtained from parents, whose lives have been extended be- 
yond tlieir natural periods by preternatural means, and whose 
bodies arc yearly falling to pieces under the operation of dis- 
ease ; and in which the whole of the circulating fluids are in 
a morbid state. 

If a deterioration have taken place in our climate, and this 
Jiave occasioned the decay of our fruit trees, at what period 
did this deterioration take place ? It is more than forty years 
since I commenced experiments with the hope of being able 
to raise healthy trees of the old varieties of the Cider Fruits of 
Herefordshire ; and I know that the progressive debility of 
those had been pointed out some years before my birth by my 
father, who died an old man when I was an infant ; and who 
was an extremely competent judge of the subject. 

Parkinson also, who lived in the reign of Flizabeth, com- 
plains of the unfavourable seasons in the latter part of his life. 
The grapes did not then ripen as they had formerly done ; or 
more probably, 1 believe, he did not find them so sweet as he 

Bh 2 thought 
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thought them when he was a school-boy. That some change may, 
however, have taken place in our climate, owing to the opera- 
tion of many concurrent causes, is not improbable, but not in 
a degree equivalent to the effects produced. Any considera- 
ble change of climate must also have aflected alike the new 
and the old varieties of fruits, and the decay of the latter alone 
seems therefore to prove some constitutional change to have 
taken place in those. 

If the leaf gradually fail to execute properly its office, a 
progressive degree of debility, preceding a state of disease and 
decay, must necessarily follow; and this I have noticed in 
some moderately old varieties of the Apple and Pear. They 
remain free from disease ; they blossom frequently, and some- 
times freely; but they rarely afford much fruit; and their 
recovery, from the exhausted state in which even a moderate 
crop of fruit leaves them, is very slow. If this state be in- 
duced, as I am well satisfied that it is, by the inefficient ope- 
ration of the foliage, it becomes an interesting question at 
what period of the age of each variety such defective opera- 
tion commences. The observations w^hich 1 have had op]ior- 
tunities of making, lead me to believe that it commences at 
the period when the original tree becomes, according to the 
ordinary coui*se ol* nature, debilitated by age ; and I susj)ect 
that much the greater part of the varieties of fruit, of different 
species, which are now named in the catalogues of nursery- 
men, have already outlived the periods at which they best de- 
served the attention of the planter. This remark I wish par- 
ticularly to apply to the Peach and Nectarine; varieties of 
which, of equal excellence and much superior vigour and 
hardiness, may be easily obtained from seeds ripened in the 
forcing-houses, if not upon the open walls, of our gardens. I 
sent to you, in the last autumn, many new varieties of Necta- 
rines raised in my Peach-house from seeds of the Elruge and 
the pollen of the Early Violet Nectarine. They w ere the pro- 
duce of buds inserted into the bearing branches of old Peach 
and Nectarine trees growing upon my walls, the original 
seedling trees not having been retained in my garden. 

Every attention was paid to make the fruit from which the 
seeds were taken attain the highest state of perfection, and 
the crop of fruit of the trees which bore them, and from which 
the pollen was taken, was sacrificed almost wholly in the pre- 
ceding season, that both those might be in the most efficient 
and vigorous state; and I preferred the forcing-house to the 
open wall, that the wood and blossoms might attain the most 
perfect state of maturity. Of the merits of the Nectarines you 
received, I wish to decline giving an opinion; and I shall 

therefore 
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therefore only reinark, that in every unfavourable season, such 
as the last,* the stones are always found larger, relatively to 
the bulk of the fruit, than in favourable seasons. But of the 
habits of the trees, or rather of the branches, (for few of the 
trees have been preserved,) 1 can speak with much satisfaction. 
The wood of many has ripened more perfectly, and offers a 
much stronger ancf more abundant blossom than is found on 
any of the branches of the parent varieties : and I feel per- 
fectly confident that some of the new varieties, and particu- 
larly one of them, will succeed in forming blossoms, and ri- 
pening fruit in seasons and situations too cold for either of 
the old varieties from which they sprang. 

Biuls^ any of the varieties, which you may think deserv- 
ing culture, shall be sent in the proper season. Having pre- 
served and given a place to the original tree upon my wall ol 
one (which I believe you agreed with me in thinking the best, 
and to which you proposed to give the name of the Down ton 
Nectarine) I shall be able to supply a much larger number of 
buds of that, than can be wanted. 

I remain, my dear sir, sincerely yours, 

Downton, Feb. 28, 1824. ThOMAS AnDREW KniGHT. 

Note hy the Secretary, 

April 17, 1824. — Mr. William Christie, the Fruit and Kit- 
chen CWdcner of the Society, having been at Downton du- 
ring part of the last w^eek, was much struck with the appear- 
ance of the blossoms of the new nectarines mentioned by the 
President in the above paper; they were particularly plump 
and strong, and their colour very bright and lively, all indicat- 
ing vigour of constitution in the branches producing them. 


XXXIV. On th e complete Soluti on of cert am Functional Equa- 
tions. By John Herapath, Esq. 

JI^ET us take the well-known equation 

fx.’^ajc —fx ( 1 ) 

the conditions being oex r=j7, fx.fax = 1, owAfx.fax ^fx. 
Substituting vi^x + b^x ior ^x wherein u = 1, and 6 = 0, ^x 
being any arbitrary function, we have 

v^x -f b(f>x + (2) 

j 

I'hen changing x into ax^ our conditions give 

X) fxt'^ax b fx.^oLX -V ^fax.fx ^fx (3) 

and 
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and eliminating ^ux between (2) and (3) there results after 
due reductions 

+ C [ip J7 — <p a^] (4) 

C being an arbitrary constant which of course may be changed 
into an arbitrary symmetrical function of .r and ajr, or, which 
is the same, into such a function of x that it does not change 
by the substitution of ax for x» Let *<p''^x be such a function, 
then, \J/ .r = + <f> •i'* fx.<^ax> ax. ( 5 ) 

Now since (p is perfectly arbitrary, it is evident that the li- 
mitation of (ff to symmetry does not prevent the jiroduct 
<px.<f^x from being likewise perfectly arbitrary. Hence 

4^^= + (px--fx.pax ( 6 ) 

is as general a solution as (5). 

This indeed might easily have been deduced from (4) by 
including the constant C in the arbitrary function (p; but I liavc 
chosen this train of argument for the sake of showing that tlie 
introduction of an arbitrary symmetrical f unction does not add 
to the generality of tlie solution. 

Mr. Babbage has obtained the general solution of (1) in the 
Philosophical Transactions for 1817> under a more con)})iicated 
form than (6) ‘^by” what Mr. Ilerschel justly observes ‘‘a 
most singular and ingenious consideration.'’ In Spence’s 
Essays too, p. 163, Mr. Ilerschel has given for the complete 
solution ^x = 4^-*^ + X ] 

where and ^/^x are any particular solutions of tlie re- 
spective equations 

-f y^x.^pax = yjx and 4' ^ -p yir. \l/ax = 0.” 

By taking 

4'/*^ = ■^J'jX + X — ax and ^.^x = x — ux. 

Mr, Herschers solution coincides with our (5) if (px=zx. 
But if we compare the solution so obtained with our (f5), we 
shall find the former much inferior in point of generality. For 
instance, Mr. Ilerscheirs 

'J'-r = ifi-r + — «x} . X (■*■» “•^)> (7) 

whose first term is the same as the first of ours. Supposing 
therefore this solution complete, 

XX (‘T, ax) > <px, 

using the symbol > to signify greater, and < less generality. 
Of course also 

X (X, ax) 

* <f or X is employed to signify a symmetrical function of what follows, 
for the convenience of the printer. 

which 
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which is im})ossibIe. For x being confined to Ksynnnetrical 
forms, oLX^ cannot comprehend unsymmetriciil iorins, nor 
therefore every function of :r, however numerous the forms of 
X niay be; but f being perfectly unlimited includes both 
symmetrical and unsymmetrical forms, or, in fact, any func- 
tional form wdiatever. Consequently is much more ge- 
neral than 5(f(.r, oj’), and hence (6) is more general than (7). 
It seems to me Mr. Herschell has fallen into errtu' in the in- 
ference he has drawn at the end of p. 162 Spence's Essays. 

LetPj: and Qjr,” says Mr. H., ‘‘represent any two parti- 
cular solutions" Then we must have 

P.r = — Pa.r 
— Qa.r. 

Consequently = -|£^, and Px = 

this latter factor is a symmetrical function of .r, ajr, it appears 
that the expression Q*r. x necessarily includes any 

otlier solution as Pj\" 

Now, if my views are right, this inference is much too ge- 
neral for the very limited condition of the premises. The true 
definition of a symmeti’ical function such as x (^'9 appears 
to me to be, that the form of the function is variable and 
utterly independent of the form, relation, or change of the 
variables; and that these variables simultaneously circulate 
by a certain substitution made at the same time in each with- 
out any necessary relation of their values. In the factor 

\ / however, which is equal to neither of these 

conditions ap})eais to have place. For tlie form of the 
function is invariable anil de])endent on the change of the va- 
riable, and the variables themselves Po:, Q.r, if they may be 
so called, do not change in magnitude or circulate, but sim- 
ply change their signs ; so that the property of a symmetrical 
function, namely, to retain the same value during the substi- 
tution, is here preserved by the quantities not changing their 
values but their signs; which change, too, is neutralized by the 
invariable and peculiar form of the function. 

It may be asked, What is the complete solution of (1) ? I 
have reason to believe that the very simple solution I have 
given is both a general and complete one, as well as tlie solu- 
tions given by Mr. Babbage in the Philosophical Transactions 
for 1817, and in the “ Examples on the Calculus of Finite 
Diff'erences, &c." p. 22, or perhaps any other that contains an 
arbitrary function of .r and aa*. 
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In general it appears, too, from Ideas that have oc(Jurre<I to 
me, of which I may say more hereafter, that any equation, as 

F OlX^ iT, • • • !S?5 0 

has n arbitrary functions, provided however that ^ x and 
r ; and that an equation of the form ^ 

F [jT, .... 4'“*^} ^ 0 

has tlie same number. My ideas, however, on this subject 
are not sufficiently matured to enable me to speak confidently. 

The method of substitution pursued in our solution of ( 1 ) 
which is taken from Mr. Babbage’s solution of \J/a. = 4/a^, ap- 
plies very successfully even in cases wliere it is introduced but 
partially. Thus in the equation 

1 +yx^\l/x -h^pctxj = \f/x.\l/ctx 8) 

which Mr. Babbage has solved by a very neat process of dif- 
ferentiation and integration, but ultimately bringing out a 
transcendental solution, it may be applied partially to the evo- 
lution of an algebraic solution. By changing x into ax, we 
find that y’o; =^/aa: when = .r, which is the condition of 
the problem. For ypx on the left side only of the equation 
substitute v^J/x -f- and equate the result with the same 

result, having x changed into ax; and wc shall find 
4/ a r = ^J/ *1’ -|- — pajT, 

which substituted for \J;ar in (8) gives ultimately 

^ \/(^x — (paxy‘^ -h “b 1) ^{<px—(pai) 

for the complete solution of (8). 

Had we substituted for ^x on the right side only of (8), we 
should have found 

, ^etx . 

^I/aX = .4/ JT 

and therefore 

i \/^ + + ^(*^+0 

which is a solution equally general, but not so simple, as the 
preceding. 


XXXV. On the Specific Heat of the Gases. Dp W. T. Hay- 

craft, Esq.* 

T he experiments which I now submit to the Royal Society 
are repetitions of those I made many months ago, for 
the purpose of ascertaining the specific neats of the gases. 

From the Trainsactions of the Royal Society of Edinburgh, vol. x. 

The 
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The importance of the subject so impressed my mind, that I 
determined to spare no })aiiis in the prosecution of the inquiry, 
an<l therefore L willingly withheld my first experiments from 
the public eye, until, by a fresh series, 1 might present them 
with th# grater confidence. The apparatus employed in these 
experjnlents was calculated to operate upon greater quantities 
of the gases than the former one, and as every precaution 
which had been suggested was adopted, they have, perhaps, 
given even more decisive results than the last. 'I'Jje results 
themselves, however, are in every important particular exactly 
the same. It is also but justice to myself to stale, that the 
conclusions wJiich tJie former experiments led to, were exactly 
(he reverse of what 1 had anticipated, and tliat they seemed 
at the time totally opposed to the doctrines of Black and 
Crawford, whicli 1 am still disposed to credit to a limitetl de- 
gree. 

Before I enter into tht' detail, it will be necessary to take 
notice of the mode'> in which former cx])erimenters have pro- 
ceeded in these inquiries, and to ])olnt out w^hat I conceive to 
have bec'H the sources of fallacy in some of their conclusions. 
Of all these modes, none were more elegant than that adopted 
b} Professor Leslie ; but as he himself states that their re- 
sult's. were discordant w’ith each other, it seems unnecessary 
to enter into a description of it. Dr. Crawford^s method con- 
sisted of ^inclosing two different gases (previously exposed to 
muriate of lime, ftir the purpose of depriving them of their 
watery vapour,) in tw^o close vessels of equal si/e and weight; 
these being heated to exactly the same temperature, by a very 
ingenious contrivance, w'cre at the same time plunged into two 
vessels, containing water of a lower temperature : these vessels 
were also of the same size, form, and weight : then, by means 
of accurately adjusted thermometers, lie ascertained the com- 
parative rise of temperature occasioned by the two gases, and 
hence he determined their specific heats. 

J know of no iYnjierfecLioii in this mode, excepting that the 
quantities of the gasps were so small, that the results could 
not be obtained with sufficient accuracy. 

This defect is entirely obviated by the method adopted by 
Messrs. De la Roche and Berard : their apparatus consisted 
of a column of water, so adjusted as to act with a constant and 
equal pressure in a close vessel containing air; which being 
gradually expelled by the superincumbent water, pressed on 
the outward surface of a bladder containing the gas whose ca- 
pacity was to be examined- From this bladder the gas was 
propelled through the calorimeter: this consisted of a vessel 
containing water of a low temperature, through which a spiral 

Vol. 64. No. 317. Sept. 1824. C c tube 
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tube passed to conduct the gas. Previous, however, to its en- 
tering tlie calorimeter, the gas was heated, by a particular 
contrivance, to the boiling temperature. After leaving the 
calorimeter, it was conducted, by means of turn-cocks, into 
another bladder ; the latter was acted upon in the same way 
as the former. By means of this reciprocating action, Messrs. 
De la Roche and Berard coukl cause *22ry2 cubic inches of 
gas, heated to the boiling temperature, to })ass through the 
calorimeter every minute. 'Bhe tcm})eiatiire communicated 
was ascertained by a thermometer, and from comparative 
trials the capacity of the different gases was inferred. 

This last method was superior to that of Dr. Crawford, in- 
asmuch as greater quantities of gas could be employed. In 
other lespecls it was far inferior, because the experiments were 
not, strictl\ s])eaking, comparati\e. Atmospheric air, whose 
capacity was their standard of comparison, was subjected to 
trial, and the results w^ere remarked. '^I'he other gases, at dif- 
ferent periods, with the surrounding media ol‘ different tem- 
peratures, and under different barometrical pressures, were 
examined; this plan involved endless and very difficult calcu- 
lations, ill order to adjust those differences. But the greatest 
imperfection in those experiments, v^ as the neglect of depriv- 
ing the gases of their watery va})ours previous to their exami- 
nation. The apparatus itself would not admit oi’tliis, because 
the water employed in the ])rocess would necessarily kee}) the 
gas and the whole apparatus in a state of mohture. Besides, 
this very great source of error was materially inci eased by the 
high temperature to which the gases were exposed, being a 
condition in which they are disposed to unite with a greater 
c]uautity of watery vapour than at ordinary temperatures. 
Considering the subject in this point of view, therefore, the 
experiments of Messrs. Dt la Roche and Berard may be sup- 
posed to determine the capacities of the different gases united 
with watery vapour at the boiling point, but by no means of 
tliose gases in their dry state, and at ordinary temperatures. 

The apparatus now to be described will perhaps be found to 
unite the advantages and avoid the defects of both methods. 

It consisted of two hollow brass cylinders (see Plate II.), 
in each of which was a piston attached to a spindle by means 
of two levers of equal length ; to the spindle was attached an- 
other lever, terminating in a handle, to be moved by an assist- 
ant. Each cylinder was closed at each end, excepting where 
the tubes w^ere attached, which served to conduct the gases. 
By means of four valves to each cylinder, fixed in such a way 
as, though difficult to describe in writing, may be easily un- 
derstood by reference to Plate II., each action of the piston 

forced 
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forced a quantity of air through the tubes; thus, by means of 
one additional valve, the apparatus would act upon exactly 
twice the quantity of air that could be acted upon in a pump 
of the ordinary construction. 

The pipes immediately connected with the four vabes ter- 
minated in two tubes ; through one of which the air, during 
the action of the apparatus, was propelled with a constant and 
almost uniform current, while, through the other, the same 
air having passed through the heating apparatus and the calo- 
rimeter, returned to the cylinder, to be acted upon again in 
the same way. I'he heating apparatus just mentioned con- 
sisted of a metallic vessel, about 16 inches long, containing 
hot water, througli which the tubes passed, containing the air 
propelled from the cylinders : those tubes traversed tlie heat- 
ing vessel three limes before their exit, more effectually to 
secure the gases arriving at the temperature of the water con- 
taijied in the vessel. 'By means of a lamp placed ‘under this 
vessel, I could raise the temperature of the water to any point 
re(|uired. This last arrangement, however, was rather a mat- 
ter of convenience than necessity, as it will be easily perceived 
that, from the mode of conducting the experiments, a fixed 
jDoint of temperature was not required. 

There were also two calorimeters, similar in construction to 
tliose of Messrs. De la Koche and Berard before described. 
Each of these was connected with the tube containing the gas, 
propelled by its cylinders through the heating apparatus, ami 
Jikewist* with that through which the air flowed to the cylin- 
der ; these lubes were all of metal, and air-tight. 

The .apparatus, then, must be considered as consisting of 
two distinct parts, exactly the counterparts of eacli other, 
each conve^’ing an equal quantity of gas through the same 
heating medium, but through separate calorimeters. 

The tubes communicating between the heating vessel and 
the calorimeters were one inch in length. In these tubes there 
was an opening, through which could be introduced a delicate 
thermometer, for the purpose of ascertaining the temperature 
of the gases as they entered the calorimeters. 

Each of the calorimeters was inclosed in a polished metallic 
case, for the purpose of preventing, as much as possible, the 
absorption or escai)e of caloric during the process. These 
latter were also placed in a box coiftaining water, which was 
repeatedly agitated, that the calorimeters might not be affected 
by the unecjual temperatures of the walls of the apartment. 

For tlie purpose of facilitating the ?)peration of filling the 
apparatus with the gas operated uj)on, there was a turn-cock 
fixed in the course of each returning tube, by which the cur- 

C c 2 ren 
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rent of gas through the tube was interrupted. Two smaller 
turn- cocks also were fixed in the same tube, one on each side 
of the larger turn-cocks : these, when open, coininunicated 
with the external atmosphere. When, therefore, the larre 
tiu"n-cock was closed, and the small ones open, the air would 
necessarily, during the action of tlie machine, rush in at one 
of the small turn-cocks, and be forced out of the other, so that 
the air contained in the apparatus would be constantly re- 
newed. In order, then, to fill the machine with the gas, 
nothing more was necessary than to form a coiiiiectioii be- 
tween the gasometer or receiver containing the gas and the 
apparatus, by means of a tube connected to the small turn-cock 
first mentioned, through which the air rushed in. In per- 
forming this operation, however, 1 usually made use of an air- 
pump to exhaust the apparatus, and then opening the turn- 
cock communicating to tlie gasometer, filled it with the gas 
required : after this operation had been several times repeated, 
I found the gas contained in the machine to be nearly as pure 
as that contained in the gasometer. 

By a slight consideration of tliis description of the appa- 
ratus, which may be deemed rather j)rolix, and by an inspec- 
tion of the plate, it will be perceived that two gases, contained 
in the two parts of the machine, will be under circumstances 
precisely similar ; the quantities of gas transmitted through 
the calorimeters in a given time will be the same ; the tem- 
perature ol the surrounding media and the barometiical pres- 
sure will be equal ; the tempcraUire also of the gases them- 
selves must be the same, because they passed tlnough the 
same heating medium. In fine, the size of the tubes, cylin- 
ders, calorimeters and valves, was the same in the two parts 
of the machine. 

Therefore, the temperature communicated by the two gases 
submitted to a comj)arati\e trial, will be the direct ratio of 
their comparative capacities for caloric, provided there be no 
disproportionate escape by absorption in the calorimeters, 
arising from the different temperatures of surrounding bodies. 

This source of fallacy was obviated by the arrangement of 
Count Rumford, who contrived that the temperature of the 
surrounding medium should be as much above that of the ca- 
lorimeter at the beginning, as it was lower at the end of the 
experiments. • 

The quantity of gas propelled through the calorimeter was 
12 cubic inches during the action of the piston. Those actions, 
as regulated by a second pendulum, which was suspended in 
the apartment, being 120 every minute, the whole quantity 
would be 1440 cubic inches of gas propelled through the ca- 
lorimeter 
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loriineter every minute. There was no occasion, however, to 
take these tjuan tides into the account, because they were pre- 
cisely the same of each gas subjected to trial. 

My thermometers were adjusted by Mr. Adie of Edinburgh, 
Each degree was divided into 5 parts, which were sufficiently 
large to be divided by the eye into 4* parts; so that the tem- 
perature could be ascertained to a 20th part of a degree, 
making allowance for the imperfection of all instruments. 
Each calorimeter was liirnished with its thermometer, tlie bulb 
of which was placed equidistant from its four sides : two smaller 
ones were placed so as to ascertain the temperature of the 
gases before entering into or coming out of the calorimeter. 
One was attached to the heating vessel, and another to the 
vessel of water which served as the surrounding medium of 
the calorimeters. 

Having filled both the calorimeters with water of the tem- 
perature of 4*2% and the heating vessel with it at a tem])erature 
of about 180°, 1 admitted atmos})heric air into each part of 
the a})})aratus. The pistons were put into motion, and con- 
tinued till each of the calorimeters arrived at a temperature 
of 84*°, with a variation of little more than one-twentieth part 
of a degree. Thus the temperature of the calorimeters was 
raised 42° each, with a correction of ^J^th part of the whole. 
Much greater allowances may very })roperly be mtide for the 
imperfections of' the instruments. This experiment was de- 
signed to prove the accuracy of the apparatus, and was often 
repeated, at different periods, with the same event. 1 was 
assisted in the following experiments by my friend Dr. Clen- 
dinning, to whom 1 am much indebted for their success. 


Experiments on Carbonic Acid, 

No. 1. 

The part of the apparatus which I call A was filled with 
carbonic acid, obtained from carbonate of lime; the part B 
with common air. In t ach of the cylinders was placed, in a 
proper receptacle, a (juantity of very dry muriate of lime, for 
the purpose of perfectly freeing the gases from watery vapour. 
The calorimeters being filled with water at a temperature of 
42°, and the heating vessels with water at 149°^, 5, the following 
results were obtained. 


Tern- 
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Temperature of Calorl Temperature of Calori- 
meter A, through meter B, through 

in hie h the Carbonic which Atmospheric 

Acid iitissed Air passed. 

At the beginning 1 
of experiment, J 

After 15 minutes, 68^^^ 

The eomparatlvc spe 
cifie Heat of Carbonic 
Acid inferred trom 
the corararative Rise 
of the Tem])eraturc 
of the AirbcinglOGOO 

9730 

At the beginning \ 
of experiment, J 
After 15 minutes. 


No. 2. 


9919 

At the beginning! 

of expel iment, J 
After 40 minutes. 

4.2 

No. 3. 

42 

71 « 

10035 

At the beginning! 

of experiment, J 
After 35 minutes, 

45 

No. 4. 

45 

10021 

At the beginning! 

of experiment, J 
After 25 minutes. 


No. 5. 

G'-iA, 

JOOOO 


In these exj)enineiits it will be perceived, that the two first 
indicate that carbonic acid has a less capacity tor caloric than 
common air. The three last, however, which do not differ 
materially from each other, will indicate an c(|ual capacity, if 
W’e take the average of their results. The cause of the two 
first experiments indicating a lesser capacity, I su})pose to 
arise from the gas not being jierfectly freed from watery va- 
pours. In the exjieriments J made las»t^ear, I observed that 
it was necessary to expose this gas to the drying influence of 
muriate of lime, for 35 minutes at least before it indicated the 
same specific heat as atmospheric air. This is not the case 
with all the other gases : from hence I would infer, that it has 
a greater affinity with watery vapour. 

The gas contained in the gasometer, as indicated by lime- 
water, contained 99 per cent, of carbonic acid; that taken from 
the apparatus after the experiments were concluded, by the 
same test, contained 90 per cent The temperatures of the gases 
while entering the calorimeters were equal, as indicated by the 
thermometers. It is worthy of remark, however, that these 
temperatures appeared several degrees lower than that of the 
water contained in the heating apparatus through which they 

passeci. 
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passed. Tliis will be easily explained, when we consider that 
a thermometer can never indicate the true temperature of any 
gas or vapour, which is itself pervious to the radiation of heat 
or cold from surrounding bodies. On this account the ther- 
mometers indicated a temperature of the gasesrnuch lower than 
the true one, they being necessarily placed so near the calori- 
meters, which usually contained water of a temperature nearly 
100° lower than that of the gases. In the same manner, the 
gases issuing fi’om the calorimeters appeared to have a tem- 
perature something lower than that of the calorimeters them- 
selves, beiii^ surrounded with objects of a lower temperature 
than that of the calorimeter. 


Experiments on Oxygen Gas. 

No. 1. 

1 laving filled the j>art A with oxygen gas j^rocured from 
the black oxide of manganese, and eveiy arrangement being 
made as before, the following results were observed : 


Tcm[X'ratuieol ('dilori- 
nietor A, iontaiiiuig 
Owgc*!) Ga->. 

At the beginning 1 
of* experiment, / 

After 5 minutes, 

After 10 minutes. 

After 15 minutes. 

After 20 minutes. 


61 il; 
71 

7i y 


01 ralonmcU*r li, 
containing At- 
mot>phoric An. 


N.>. 2. 




Atlhe hegiiiiiiiifr) 
of experiment, ^ 

III 10 minutes, 66’ IG 

In 15 minutes, 71 

In 20 minutes, 


56 - 4 ° 

66-14 

70-18 


Inferred Capaiitien. 


10000 

10000 

10019 

9982 


10000 

10000 

10000 

10000 


The temperature of the gases entering the calorimeters 
was e(|ual, being each 137°. The gas contained in the gaso- 
meter before the apjxiratus was filled, indicated 98° per cent, 
of* oxygen, by the test of sul{)huret of lime. After the expe- 
riment was concluded, that contained in the apparatus indi- 
cated 91° per cent. 


[To be continued.] 
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XXXVI. On Comparative Barometric Ohs^crvatious. 

By W. Burney, IjL.D. 

To the Editors of the Philosophical Magazine and Journal. 
Gentlemen, 

T HEREWITH inclose you the simple results of the Me- 
teorological Tabic at the end of the Numbers of \ our Ma- 
gazine and Journal, from the 25th of August 1823 to the 
25th of August 1824’, which are as follou : — 


. 

Baroin. 

Indies 

t Temp, of 
Tlitrm. jsp. Water 

Iljgiom 

Evaporation. 

Inches, 

Ham. 

Inthes, 

At Gosport 

29-909 

50 ^- 12 ' 50°-53 

06"- 1 

28-86 

37-17 

In London 

1 29-915 

1 46 -77 

— 

. 

24-03 

At Boston 

29-052 

47 -80 

— 

. 

25-28 


I have taken the trouble to re-calculate tliese 12 months’ 
observations, in order to ascertain the comparati^e results 
since the table was so far completed in vXugust 1823, with 
the addition of rain caught in London and at Boston. IIa\- 
ing devised the table in its present form, with a hope that it 
would be filled up at the other places with observations from 
a similar set of meteorological instrinnents to my own, I could 
wish to see it still more complete; and if it w^ere possible for 
Messrs. Cary and Veall to regist(‘r the state ol* the wind and 
the liygrometer at half-past 8 a.m., and the evaporation about 
every third morning at that time, it would add \aluable infor- 
mation towards its completion. I shall ha^e no objection to 
withdiaw' the daily state or names of the clouds, when they 
may think proper to make such additions, so that the w^hole 
may be comprised in the la'll page. Were the rain caught in 
Mr. Cary’s pluviametei to be measured every day when it is 
measurable, it would cei tainly be more convenient for com- 
parison. I sliall not now' make any remarks on the compara- 
tive results, but reserve the monthly averages till the end of 
the year. 

With respect to the great difference in the amount of rain 
and the state of the barometers at Gosport and Boston in the 
Meteorological Table in the middle of last May, as }iointed 
out by Mr. Squire in your last Number, page 155, the cir- 
cumstance did not escape my notice at the time. But I was 
not surprised to find that the altitude of the mercury in 
Mr. Veall’s barometer in the morning of the 14th of May, 
was of an inch more than in mine, or about of an inch 
higher than its annual comparative level wdth my barometer, 
having seen a still greater difference in his on the 1st of Oc- 
tober, 
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tober 1823. I observed iilso that tlie mercury in Mr. Veall’s 
barometer, and in Mr, Cary’s, was pretty regular in its descent 
from the 9tli to tlie 15t]i of May, and that it uas a day later 
in arriving at the minimum pn-ssure in that change tlian in 
mine. Tlie conclusions I drew on these plucnonicna at the 
time, to satisfy myself of tlie probable accuracy of the Boston 
observations, were these : — I first considered the position td’ 
the wind here, which had blown very strong fiom the N.E. 
from the 9th to the 1 tth ; also the latitude of Bo^^ton, wliich 
is u})wards of two degrees north of Gosport, and thought tliat 
the difTerence of 3:^ inche^' depth of rain between Gosport and 
Boston, from tlie 9th to the 1 5th of May, woulil account sa- 
tisfactorily for the greater altitude of the mercury in Mr. Wall’s 
barometer, vi/. of an inch more than its mean altitude in 
comparison (»f mine. If the wind, which accompanied this 
unprecedented fall of rain here, ha<l blown from the north or 
wx^st, the diirerence in the cpiantity of rain and the state of the 
barometer at Boston, would undoubtedly have been ^ery dif- 
ferent. Considering the position of the wind N.E., and the 
latitude of Boston, it is \ery probable that the rain-cloutl was 
so much attenuated o\er the latter place, as to afford but little 
rain; for it sometimes happens in travelling that we see very 
awful thunder storms at a distance of 10 or 12 miles, while \\q 
enjoy a dry air with scarcely a cloud. 

I believe it can be easi ly^ })ro\cd by calculation that the pre- 
cipitation of inches d(pth(f tain from the atmosphei i ^ is 
nearly ecjual to a depression of -,V of an inch of mercuiy in tlie 
same place, fir a rise of that cjuaiitity wliere the w^ater is held 
in solution, as was the case at Boston. 

The area of my pluviaineter is (3 sipiare inches, and the 
weight of 3] inches depth of rain in that square, allowing 20 
ounces avoirdupois to a perpendicular inch, is 4lbs. lo/. In 
the area of 6 s(|uare inches arc contained 36 square indies, 
being the square of six, and by dividing 4lbs. lo/. by 36, the 
quotient is loz. 1 fjdrs. Assuming the pressure of the incum- 
bent atmosjihere to be 15 pounds weight upon ever} sejuare 
inch of surface at the level of the sea, the follow ing jiropoition 
may be adopted for ascertaining the additional piessure at 
Boston over that at Gosport on the 14?th of last Ma}, alter an 
exhaustion of 3.J inches of rain in the latter place more than 
in the former. 

As 15lbs., tlie weight of the atmosphere on a square inch of 
surface, is to the mean altitude of the barometer, 30 indies ; 
so is loz. drs., to *24* inch of mercury, which is within -06 
inch of what Mr. Veall’s barometer indicated too much at that 
time. My barometer is fixed 50 feet above low-water mark. 

It now remains for Messrs. Cary and Veall to make any ad- 
Vol. 64-. No. 317. Sept. 1824. I) d ditional 
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(litional remarks on this subject that may liave come within 
their notice, for the satisfaction of Mr. Squire. 

I am, Gentlemen, your obedient servant, 

Gosport, Sept. 16, 1824. WiLLIAM BURNEY. 

XXXVII. On finding, the exact Mean Solar Time, By Mr, 
Samuel Cooper. 

To the Editor's cfi the Philosophical Magazine and Journal, 
Gentlemen, 

A S I have for some time been in the habit of imiking celes- 
tial observations for the purpose of ascertaining the rate 
of an excellent astronomical clock which shows mean solar 
time ; for this purpose I have usually calculated the time from 
altitudes of the sun taken a few hours before or after noon, 
having the latitude and sun’s declination given. Now my 
motive for troubling you on this subject is for the purpose of 
finding the exact mean solar time^ that is, to the fraction of a 
second. In the first place I have my doubts whether I should 
use the apparent latitude, or that found by meridian altitudes 
of the sun taken with the reflecting circle on an artificial ho- 
rizon corrected for semidiameter, refraction and parallax, or 
the same when reduced to that at the earth’s centre. I shall 
here give an example for the purpose of more fully illustrating 
my meaning. * 

On August 25, 1824*, at 28 minutes after 3 p.m. mean solar 
time according to the clock, and which I know to be near tlie 
true time, I found the visible altitude of the sun’s lower limb 
to be 31® 7' 34*"*7. Required the mean solar iimcy supposing 
the visible latitude of the place = 52® 13' 30", or the reduced 
latitude 52® 2' 37"? 

Solution, 

First, for the visible latitude 52° 1 3' 30'' 

Co. lat. 37° 46' 30" 1. sine = 9-7871502 


Co. dec. 79 

20 

3 

1. sine = 

9-9924313 

Co. alt. 58 

37 

58 


— 

175 

44 

31 


9-7795815 

87 

52 

15-5 

1. sine = 

9-9997001 

— 58 

37 

58 



29 

14 

17-5 

1. sine = 

9-6888125 


9-6885126 
-9-7795815 
2)9-9089311 - 

25° 46' 51' -8 cos.*= 9*9544655 
2 

51 35 43-6 = 3** 26" lV-9 


Visible 
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^ isible altitude of the sun’s lower limb 

= 31° 

' r 

34" 

•7 

Sun’s semidiametcr 


15 

51 

•8 

Sun’s parallax in altitude 

= 


7 

•2 

Ref. corrected for bar^ thcr’, &c. = 

31 

23 

33 

•7 

: — 

1 

• 

31 

•7 


31 

22 

2 


True altitude of the sun’s centre = 

58 

37 

58 


♦ As 360° 51° 33' 43"*6 ; : 24'‘— 16®- 

3 : 3' 

26“ 

12- 


Eq. of time at the instant of observation 

= 

1 

47 

•9 

Mean time 

= 3 

28 

0 

•5 


Secondly. For the reduced latitude, the mean time by the 
above method of calculation is found equal to 28“ 34‘''4. 
So that it appears even in this instance there is a difference of 
33‘* *9, and in some cases it would be much greater ; this is of 
material consequence where great accuracy is required, and 
therefore I must repeat that I should be much obliged to any 
of your scientific correspondents to inform me which latitude 
1 must invariably use, and whether the process in the above 
solution is in every other respect perfectly correct for obtain* 
ing the requisite accuracy so much desired. 

I remain. Gentlemen, with great respect. 

Your obedient servant, 

Pertonhall, Kimbolton, . SaMUEL CoopER, 

8ept. 1, 1824. 

IMS. Is the sun’s right ascension as given* in the Nautical 
Almanac, expressed in solar or sidereal time ? 

In using Dr. Tiarks’s tables for finding mean solar time 
(given at pages 280 and 281 ofvol, 62 of your Journal), should 
not the variation of the equation of time, in the interval of the 
sun’s passing the meridian, and that of the star, be applied to 
the computation, when we wish to obtain the exact mean solar 
time? 


XXXVIII. Sketch of the Geographical Distribution of Plants 
in Yorkshire, Bp J, Atkinson, Esq, F,L.S. ^c, Leeds\, 

T he county of York, situate in parallel 53° and 54° N., is 
not less distinguished for its size than for its varied sur- 

* I conceive this proportion necessary, because the solar days are not all 
accurately equal to 24 hours, but to 24*' + the variation of the equation of 
tiine for that day. 

f From the Memoirs of the Wernerian Society, p. 277, vol. v. part 1. 

D d 2 face^ 
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face, jK)ssebsing almost every varietj' of soil to be found from 
the level of the sea to tlie altitude of 2i568 feet. Its Flora con- 
sists of about 14?00 species, of Ufliich upwards of 600 are Phte- 
nogamous, the remainder Cryptogamous. They may be ar- 
ranged under the following Natural Orders. 

Alismaceae ^ .15 Campanulaccse 6 Papaveracese . 8 


Apocynese . 

2 

Dipsaceui 

9 

Polygoneae . 

12 

Amaranthaceaj 

2 

Ericeae • . . 

11 

Planlagineae 

5 

Amentacca? 

31 

Euphorbiaceae 

9 

Priiuulacoic 

1 1 

AmarylJideai . 

6 

Filices . 

28 

Plumbagineie 

1 

Aroideae . • 

6 

Graminem . . 

65 

Hhainni 

3 

Asphodelea? . 

8 

Gentianea^ . . 

9 

RubiaceiC . 

1 1 

Aristolochiae . 

1 

Geraniai 

14 

Rosacea* 

4 0 

Acerit . . - 

2 

Hypericinm 

8 

Raminculaccm 

2S 

Berberides . 

1 

Hydrocharidea? 

o 

Solanea* 

7 

Boraginea} . . 

14 

Irulea.* - 

2 

Scrophulariiiie 

24 

Cap})a rides 

3 

.Iiincca* . 

7 

Si ni I acea* . 

4 

Cisti . . . 

1 

Lentibulaj’iic . 

11 

Saxihagea* 

12 

Crucifera? . 


LycopodinccC . 

5 

Senii)ervi\ iv 

13 

Cichoraceae 

24 

Leguminosa! . 

4t 

Salicaria* . 

2 

Cynarocephalae 

It 

Labiatai . . 

47 

Thyinehea* . 

1 

Corymbilerte . 

40 

]Mal\ aceie . . 

.3 

'riliacca* 

1 

Cyperaceae 

3t 

Melanthacea* . 

1 

Unilielliferc a* 

36 

Cucurbitaccuc . 

1 

Naiades . . . 

12 

Violete . 

8 

Conifera3 . 

1 

Oleina* . . 

2 

A^erbenuccie 

1 

Chenopodea; . 

13 

Onagniriae . 

7 

Musci . . 

200 

Cacti . . 

t 

Orobranchea* . 

3 

Lichenes 

207 

Caryophylleic . 

37 

Orchidem . 

18 

I lepalica* . 

24 

Caprifoliie . 

9 

Portulacea* 

2 

Algm 

100 

Convolviilacem 

4 

Pediculares 

1 

Funiri . 

290 


May not tiie general t\j)e of the \egetation of a country be 
eoiisidi red as indicative of its geology ? — Were tlie Ericju ever 
found ii})on chalk or limestone ? — Are not the following species 
alwaj^s found upon these ? Chlora perfoliniUy Astragalus gly- 
cyphyllos and hypoglottis^ X'r}llia spiralis^ Otchis pip'aviulalis^ 
Cistus Ilelianihemiinij &c. ? Is not Arenaria verna found on 
every lead-mine in England ? Do not the Pinguicula xml- 
garisy Vaccinium oxj/coccoSy EmjH'initn nigrum, See., indicate 
sandstone ? Wliere can we find a single rare jilant on alluvial 
soil ? 

Beginning at the Spurn, and following the coast of York- 
shire as far as Bridlington, and proceeding up the Humber to 
-a little above Hull, including the whole of Holderness, the 
vale of York, and from South Cave to Selby, as well as part 
of the plain of Cleveland to the Tees, the whole country is 
composed of alluvial soil : here the botany presents nothing 

peculiar, 
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peculiar, having the same plants as the Lowlands of other parts 
of England. vV'e no sooner cross the river Ouse, at Selby, 
than we approach an extensive magnesian limestone formation, 
extending across the county, from Doncaster, Ferrybridge, 
Kippax, Thorparch, Knareslwrough by Rippon, to the county 
of Durham : this district is rich in botany. At Kippax may 
be found, in about a square mile. Orchis Morio^ mascula^ ustu- 
lata^ militarise jryramidalise macidatae conopsea; Hahenaria 
x)iridis; Ophrys apiferae miLscifera\ Neoftia spiralis \ List era 
aval a; Allium a renarium., oleraceiim\ Ant hyllis vulner aria; As^ 
iragahis glijcypJnjlloSehypoglottis; Carlina xyiilgaris\ Cerastium 
arvense; Chironi a Centaur earn; Chlora perfoliata \ Cistus Meli~ 
anthemum\ Colchicum autumnale; Laphnc laureola; JErigeron 
acre; Galeopsis versicolor; Gentiana amarella; Hedysarum 
on ohrych i v ; O) n ilhogalum umhellatum ; Potent ilia verna ; Mham- 
HUS catharticus; Sauguisorba officinalis; Sedwn telcpkium; Pirn- 
pinclla magua \ Antirrhinum minus; Circcca lutctiana ; Campa^ 
iiula gtomo'at a e Inti folia; Caucalis daucoides: Parnassia pa^ 
hfshiSe &c. &c. Throughout the whole of this district, niost 
oF the al3ove plants are to be found more or less abundant. 
At Thorparch a few rare ones may be added : such as, Ane- 
mone pul sat ilia; Silene nocti/loj'o; Galium iriemne; Aspet'ula 
rynanchirai Narcissii^ hijlorus; Pyyms aria; Epipact is Nidus 
avis; Arttca spicata ; Melica nutans; Cichorium Infyhus; Car- 
dans c) iophorus; At ropa Belladonna; Ophrys aranifera? and 
apifera; Ornifhogalum luteunie See. Sec. About Knaresborough, 
Chain JlejL'ilis^ hispida; Dipsacus pilosus; Geranium sangui- 
Ileum; Lepidium lati folium ; Silenc nutans; llelleborus viri- 
(iis^ Sec. Passing over this limestone, which may extend about 
10 miles in breadth, from Selby, we approach Leeds; the im- 
mediate vicinity of which is all clay. A few plants, not very 
common, may be found towards Knostrop, near the river Aire, 
such as, Sisymbrium sylvesl re; Cardan ime amar a ; Stcllaria 7ie- 
morum and Elotionia palustris. Passing Leeds, to tlie north, 
the sandstone formation begins. (It contains, in the neigh- 
bourhood of Bramlej^, Woodhouse, Cliapelton, &c. many or- 
ganic remains of vegetables: wc have noble specimens of the 
Phyiolithus verrucosus^ parmatus^ stellatusy siriaticulmis^ sxdcicul- 
mis^ canccllatus^ imbricatus^ and tessellatus . )The sandstone fornia- 
lioii occupies an extensive district, by Otiey, as far as Green- 
how Hill, where it meets the compact limcsU)ne : it then passes 
south, forming a range of alpine moors, by Ilkley, Keighley, 
and Halifax, to meet the range of the like formation dividing 
Yorkshire from Lancashire. Marw of these heaths are of con- 
siderable elevation, as, Bardon Fell, 1663 feet; Draughton 
Mo< 3 r, 1074? feet; Foxstorie’s Moor, 1 5 1 3 feet ; Otiey Chevin, 

921 feet; 
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921 feet; Cow Rock, Rumbles Moor, 860 feet The rarer 
plants are, Botrychium Lunaria ; Osmunda regalis ; Polypodium 
pkegopteris^ dryoptei'is\ Aspidium ot'eopteris^ acudeatum^ loba- 
tum^ dilatatum ; Asplenium viride^ trichomanes^ Adiantum ni- 
grum^ Ruta muraria^ Blechnum boreale^ Pteris cfispa^ Cyathea 
fragilis^ Hymenophyllum tunbtidgense^ and 80 Musci^ all near 
Halifax : Ver onica montana^ Scandix odorata^ Narcisms pseudo-^ 
Narcissus^ Pyrola media and minoi\ Prunus padus^ Rubus 
idxsus^ chameemof'us ; Trollim europeeusy Getafiium pyrenaicumy 
JEpipactis latifoliay Crocus nudijiorusy &c. 

The moors, in general, are clothed with the three species of 
Heath : the Empetrum nigruMy Vaccinium oxycoccoSy and Vifis 
idcea are also common ; the more elevated parts furnishing the 
Rubus chamccmorusy saxatilisy Lycopodium clavatumy selagOy aU 
jnnum'y and, at the highest part, Arbutus uva ursi. 

Retracing our steps to Greenhow Hill, and proceeding 
north-west, we come to the mountain district of Craven, chiefly 
consisting of compact limestone. Here we are presented with 
many most magnificent scenes, equally pleasing to the lover of 
landscape and to the botanist. The rocks at Gordale Scar and 
Malham Cove, rising several hundred feet perpendicular, are 
probably not to be equalled in England. The mountains are 
of great elevation ; Ingleborough, 2368 feet: Pcnnigent, 2281 
feet; Great WhernsicJe, 2309 feet; West Simon-Seat, 1593 
feet; Beamsley Rock, i 310 feet ; Spode Hill Bank, 1223 feet; 
Sutton Crag, 1161 feet. Many of the summits of the higher 
parts of these mountains are covered with sandstone, producing 
ling and other plants common on that soil. The undisturbed 
woods, particularly about Bolton Abbey, afford a rich harvest 
for the botanist. Here trees of great age and immense mag- 
nitude may be seen literally covered widi a profusion of cjyp- 
togamous plants, resembling a garden in miniature ; Lichens 
hang in festoons from the branches, whilst the bark is hidden 
from view by innumerable mosses, on which vegetate Hepaiica* 
and Filices, The plants upon or near Ingleborough are, 
Rubus chameemorusy Actcea spicafoy Sedum villosumy Seslen'a 
cccruleay Poa glaucuy Festuca viviparuy Primula farinosuy I^o^ 
lemonium ccei'uleumy Ophrys cordatuy Sctapias longifoUuy Rho~ 
(hola roseuy Convallaria Polygo7iaiumy Saxifraga stAariSy oppo- 
sitifolia ; Thalictrum minusy Dr aba muralisy Thlaspi ar'vensCyCo- 
chlearia officinalisy Geranium sylvaticuniy sanguineum ; Gnapha^ 
Hum dioicumy Solida virgo aurea y, Serapias ensifolia and rubra. 
In the district are found, Char a hispidoy Galium borcaley Viola 
luteay Gentiana campestrisy Or nithogalum luteumy Convallaria 
multi foray Epilobium alpimmiy Polygonum viviparumy Saxifraga 
nizotdeSy kypnoidesy Stellaria nemorumy Arenaria vernay Po- 

tentilla 
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tmtilla aurea^ Geum rivale^ Drpas octopetala^ Actcea spicafa^ 
Thalictrum minusy majm^ Trollim europaus^ Draba incana^ 
muralis^ Thlaspi alpestre^ Cochlearia ojfcinalis^ Cardamine im-- 
patiens^ Turritis hirsuta^ Geranium phceum^ sylvaticum^ san-- 
guineum^ Hieracium paludosum^ Uypochceris maculata^ Carduus 
heterophyllus^ Senecio sarracenicus^ Satyrium albidum^ Ophrys 
nidus avis^ Cypyipedium Calceolus^ Salix myrsinites^ het bacca^ 
reticulata ; Taxus baccata^ Osmunda lunaria^ Lycopodium sela- 
ginoides^ inundatum^ alpinum\ Asplenium vh'ide^ Scolopendrium 
cetei'ach^ Pteris crispa^ Hymenophyllum tunbt'idgense, &c. 

The high range of hills called the Yorkshire Wolds, ban- 
ning at the coast near Bridlington, is composed of chalk. This 
formation extends by Driffield, forming a bow betwixt Beverley 
and Pocklington to the Humber. In this part the Ericce are 
not found. The only rare plants are a few common to lime- 
stone, viz. Festuca pumilis^ bromoidesy Gentiana amarella /3, 
Chlora perfoliatay Astragalus hypoglottis. Passing the Vale of 
Pickering (lately rendered notorious by the fossil bones disco- 
vered in the Kirkdale Cave), we come to the oolite, extending 
from Scarborough, by Kirkby Moorside, Hemsley, to meet 
the alluvium near Easingwold ; it then takes a turn to the east, 
and passes Maltoii, and wc find on it the following plants ; 
Chara hispidoyflexilisy Veronica montanay Utricularia minoiy 
Schoenus mariscus albuSy Scirpus patwijlorusy articularisy sylva- 
ticusy Bromus pinnatusy Arundo epigejosy calamagi ostisy Lolium 
arveJisCy Elyrnus europcEUSy Galium tricorncy Potamogeton gra- 
mineumy Viola hirtay luieuy Gentiana pneumonanthey Buplew- 

I urn i olundifoliuniy Caucalis daucoideSy Pimpinella magnOy Li- 

II um per nine y Drosera anglicay longijoliay Paris quadrifoUuy 
Pijrola rotund folia y Potentilla vernay Geum rivalry Pajmvei' 
hybriduiriy Ranunculus LinguOy parvifloruSy &c. 

The only district which I have not been able to examine is 
the Aluui-shale, rising on the coast, from Whitby to the Tees, 
including the Vale of Esk, The small line of basalt found in 
Yorkshire passes through the above. 

Plants found in the southern counties of England, which are 
not in Yorkshire : 

Clematis vitalba. Campanula patula. 

Orobanche minor. Trachelium. 

Tamar ix gallica. 

Northern plants, not found : 

Ligusticum scoticum. Aira levigata. 

Cerastium tetrandrum. Sagina maritima. 

Plants which appear to have reached their northern limits : 

Butoraus umbellntus. Viscum album. 


Plants 
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Plants whicli appear to have reached their soutliern limits : 
Trientalis eiiropa'a. 

Native Swiss plants found in Yorkshire : 

Malaxis paludosa. Impaticns noli tangere. 


lative owiss plants loi 
Malaxis paludosa. 
Cistus marifolius. 
Geum rivale. 

Ribes pelreuni. 
Thalictriini majiis. 
Sedum villosuin. 
Kpilobiuin alpinuin. 
Pvrns aria. 

Pyrola rotund ifolia. 
minor. 

Stellaria nemoriim. 
Geranium lucid uni. 


Arenaria vema. 
Campanula latifolia. 
Thlaspi nlpestre. , 
Solidago virgaiirca. 
Ornithogaluin Iiiteum. 
Meliea nutans. 

Sediun Tdephiiim. 
Allium arenarium. 
Convallaria inajali^. 
Fumaria claviculatii. 
Thalictruin minus. 
Astragalus h\])(vgloltis. 
Lepklium latil()limn. 


Gentiana pneumonaiithe. Lepklium latil()limn. 
Osniunda regal is. 

Rare plants, natives of Lapland and Yorksliire. 
Rubus cliamaemorus. Salix rosmarinifolia. 

Draba incana. Thalictruin alpiiiuni. 

Rhodiola rosea. Andronicda^)olil(>lia. 

Tofieldia palustris. 

Rare plants, natives of Switzeiiand and Voikshire. 


Cerastiuin aljiininn. 
Potentilla aurea. 
Bartsia alpina. 
Gentiana verna. 
Viola lulea. 

Salix herbacea. 
Galium boreal e. 
Lathraea squama ria, 
Rubus idaL'us. 

saxatilis. 

Trientalis curopiea. 
Salix pentandra. 
Ophrys cordata. 


ScTratLiJa alpina. 

Dry as octupetala. 
Aspklium loncliilis. 
I’olygonum \ i\ i})aruin. 
Saxifraija stellar is. 


aizoKies. 


F( I u i se t u m h y ( * n I a I e. 
Scandix odorala. 
liibes alpinum. 
Asplenium viridi*. 

Circjea alpina. 

Epilobium angustifoliiim. 
Narthecium ossifragu m . 


Rare plants, natives of Lapland, Switzerland, and Yorkshire: 
Papaver cambricum. Bartramia arcuata. 

Salix Croweana. Asplenium adiantum nigrum. 

Alisma natans. Ilymenophyllum tunbridgensc, 

Scolopendrium Ceterach. &c. 

Plants indicative of great altitude : 

Arbutus uva ursi. 

Hutchin Moor, near Todmordon . . Yorkshire. 

Cronkley 
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Cronklcy Fell Yorkshire. 

Kinder Scout Derbyshire. 

Dale Head Westmorland. 

Near Hexham Northumberland. 

Martiiidale, Dale Head Cunjberland. 

Saxif a oj)j)osil ifol i a, 

Ingleborou^h, Iliiiklehnugh, and Mal- 

ham Cove Yorkshire. 

Cader Idris, and other liigli mountains in Wales. 

In a ravine of the Screes, near W astwater Cumberland. 
Rubus Chanunnorm, 


Ingleborough, I linklehaugh, Kirby Fell, 

&c Yorkshire. 

Mountains ol’ Wales, Westmorland, Cumberland, and 
Durham, 

Plants extremely local. 

l)ri/as (Htopelala, — On ArnclHfi Clowdcr, in Littendale; 
and near Settle, Yorksliire; and Cronklcy Fell*. 

(jcniiana nerna, — Found in Teesdale in iikM surprising 
(]uantities, and, luckih", cannot be extirpated, in consequence 
of its sending out imiuincrable runners, each of which becomes 
a plant on digging up specimens, (iardeners from all parts of 
Fngland have visited this spot^ and attempted its destruction, 
alter r(‘mo^iJlg (juantities for sale. — Goths indeed ! 

Ci/prij)C(buiu Cafreo/ns, — In s(‘veral parts of Craven, York- 
shire; Castle Kdcn Dean, Durham; Borough Hall Park, 
Lancashire'. 

The Ladies’ Sli])per used to be found in tolerable plenty 
.ibout Ingh'borough ; the greediness of florists has, however, 
r(*nder(‘d it scarce. The great secret in its cultivation appears 
to be rest. A ])oor man in Craven lias made a considerable 
sum annually by the sale of this plant ; he possesses a small 
garden surrounded with gooseberry trees; in the centre, he 
})lanted some yeaj s ago some plants of the Cypripedium Calceo^ 
lus ; they were left undisturbed for a long period, and liave 
filled the garden, flowering freely, and flourishing under the 
partial shade of the gooseberry-bushes. 

Leeds, Oct. 1823. 

* Cronklcy Fell is often cited as in Durham, but certainly on the York 
side of the 'fees. 
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Meteorological Essaijs and Observations^ hif J. F. Danillt., 
London 18‘23. 8vo. p|). 464^. 

[Wc have been iiulucctl to republish the following i*t'\ie\v of Mr. DanieU’s 
Meteorolonical Kssa\s, from an American j)cruHlical publication in which 
itbasverv recently ajipeared, not onl\ asa\cr\ clear and concise analysis 
of the work in question, but also as it may not be unserviceable in sbovv- 
inc: the attentio!^ and intelligence with which the j)r()"ress of stience in 
this country viewed on the other side of the Allantic. — We Imve been 
informed that the article is understood to he fiom the pen of Professor 
Renvvick of (’’oKimhia College in New York] 

^T^IIE atmosphere that biirrouiKls the ^lobe we inhabit is the 
scene of numerous and important phenonuuia. With these 
our comibrt and health is most intimately coiniecletl ; and yet, 
althoiioh they take place in our immediate \ iciniw, and are 
continually ])roducing marked eflects upon our senses, we are 
much less acejuainted with llie laws that govern them, than 
we are with those that direct anti regulate the motions of bodies 
situated at distances from us so remote as almost to bafHt‘ hu- 
man conception. Yet this is not because a sufficient degree 
of attention is not paid to the changes that occur in the atmo- 
sphere ; for tluy form an ol)jt*ct of constant observation and re- 
mark to all elapses of mankind ; but our i<ruorancc arises from 

. ® . 

the want of regular and correct registers of the more obvious 
appearances, and of instruments !)> which the nK>re hidden 
phenomena may be discovei*ed and observed. This last defect 
bids fair to be soon obviated. The labours of several j)ovver- 
ful minds have of late years been devoted to tlie science of 
meteorology. Much has l;een thus accomjiJished in the dis- 
covery of causes that allect climate, and in the contrivance of 
instruments to observe and register them ; but by far the most 
important work that has yet apj reared on tlris subject is that of 
Daniel!. We shall endeavour to give our I’caders aii analysis 
of this interesting volume. 

The earth, as is well known, is surrounded by an atmosphere, 
whose principal coirstituent ])art is a permanently elastic fluid, 
that may, as far as its eflects upon climate are concerned, be 
considered as homogeneous. The temperature of this, at any 
point of the earth’s surface, may be observed by means of a 
thermometer, and its mecluinical pressure by the barometer. 
These instruments are so familiar as to need no description ; 
tlieir use and construction are both well know n to all persons 

pretending 
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pretending to the appellation of scientific. It may not, how- 
ever, be irrelevant to remark, that no standard thermometer 
is liiiown to exist ; and that most barometers are carelessly 
made, and filled with mercury from A^hicli the air has not been 
sufficiently extracted. 

Were tlu‘ earth a sphere of uniform temperature, and at 
rest in space*; its atmosphere a perfectly dry and permanently 
elastic fluid ; the height of the latter would be constant over 
every point of the earth’s surface', and its density and elasticity, 
at equal elevations, every where the same. The column of 
mercury that it would su})port in the barometer, would there- 
fore be the same at every point on tlie surface of the sphere; 
and equal at equal heights above the surface. The atmos})herc 
would be absolutely at rest ; and as its elasticity is proportioned 
to the pressure, tlie density would decrease in geometrical j)ro- 
gression, while the distance from the surface of the sphere in- 
creases in arithmetical. When air is rarefied, its capacity for 
lieat is increased, and luce m ; tlie sensible heat of the at- 
mosphere must, therefore, decrease as the altitude incT eases; 
and as this changes tlic volume of clastic fluids, even under 
equal pressuro, the barometer alone will no longer be the 
e\act measure of the })rogressive density, but must be asso- 
ciated w ith the thermometer. Any change of tem[)erature that 
affects cv(U'y }iart of the sj)here, would cause an increase in tlie 
elasticity ol the atmosphere, and in its consequent height, 
without protlucing an^’ motion in the lateral direction, or any 
change in the })i*essure n}K)n the surface ; but the pressure will 
bt‘ ciianged at all other altitudes. 

If the tempeiature of the spheie, instead of being equal at 
every })oint, w'ere greatest at the equator, and decreased to- 
wards the jioles, the ]jre'^sure 0!i every point of the surface 
would still continue the same; but the altitude of the atmo- 
spheric column would become greatest at the equator, and its 
specific gravity at the surface less there than at the poles. 
The heavier fluid at the jioles must, by its mechanical action, 
press upon and displace the lighter, am! a current will be es- 
tablished in the lower part of the atmosjihere tVom the poles 
tow'ards the equator. The difleicnce in the specific gravity of 
the polar and equatorial columns becomc's less as wc ascend 
into the atmosphere ; wdiile the elasticity, wdiich is constant at 
the surface, varies with the height, and the barometer stands 
higher at equal elevations in the e<]uatorial than in the jiolar 
column. It will licnce hajipen, that, at some definite height, 
the unequal density of tlie lovv^er strata will be compensated ; 
and a counter-current will take place in the higher regions 

* Kssd\ 1st j)ait 1 it. 
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from the equator towards the poles. Our author has investi- 
gated the height at which tliis would happen, under certain 
circumstances, and calculated the velocity of each current at 
different elevations. The velocity and direction of these cur- 
rents may be affected by the partial rarefaction or condensation 
of any of the columns; and such change of density will na- 
turally take place, in consequence of the vicissitudes of the 
seasons, and the alternations of day and night. 

If die sphere be set in motion, and made to revolve around 
its polar diameter, as an axis, an apparent modification will 
take place in the direction of the currents. The lower cur- 
rent, coming fiom a point whose velocity of rotation is less 
than that at which it arrives, will ajipear to be affected with a 
motion, in a direction coiitrarv to that tif the revolution of the 
sphere; while the upper current, being under o]iposite cir- 
cumstances, will be apjiarently affected in an opposite manner. 
Hence we find, in the equatorial regions of the earth, wantls 
that blow continually from N.E. on the northern side of the 
equator, and from the S.E. on the ‘■oiithern. In this region, 
the temperature is subject to little variation, and tlie general 
causes that have been described aie more ])oweri’iil than the 
local action ; but, as slight irregularities of temperature are 
capable of producing great disturbances, that would act un- 
equally on die antagonist currents, accumulations in some parts, 
and consequent deficiencies v\oui(l arise, and cause lenqxirary 
and variable winds, that in the higher latitudes would modify 
the regular currents, and ofttii reverse their courses. 

The atmosphere is not composed entirely of a lioinogeneous 
and permanently elastic fluid, bulalwjiys contains a considera- 
ble portion of aqueous matter. It has been supposed by some 
that this is chemically ct>nibiiied w itli the air; by others, dial 
it exists there in the ioiiii of vajiour. The experiments of 
Dalton have establislied, conclusively, that the latter is the 
true theory; and that every given portion of sjiace is capable 
of containing, at a given ten)])erature, a certain amount of 
aqueous vapour, whether there be air present, or not. Mr. 
Daniell proceeds, in die second part of his first essay, to in- 
vestigate the plimnomeiia of an atmosphere composed entirely 
of aqueous vapour; and the third part treats of one composed 
of permanently elastic and condensable lliiids mixed. It w^ould 
occupy too much sjiace to follow him in this most ingenious 
and interesting impiiry ; we shall theiclbre content ourselves 
with stating, in his own language, the results at which he 
arrives. 

The specific gravity and elasticity of the air is but slightly 
affected by this intermixture of aqueous vapour; so slightly, 

indeed, 
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indeed, that the course and velocity of the currents may be 
considered, without any chance of disturbing our main argu- 
ment, as unaltered. It will also be remarked, that while the 
great aerial ocean is divided into two distinct strata, flowing in 
opposite directions from south to north, the aqueous part, which 
is nearly confined to the lower current, presses in a contrary 
direction. The adjustment of these particulars remaining as 
now supposed, the compensating winds flow on in the courses 
which have been described, and the balance remains undis- 
turbed.'’ 

Although the general currents are so little affected by the 
mere presence of aqueous vapour, the variations of tempera- 
ture that are produced by its evaporation and condensation 
will tend to produce cluingcs in their direction ; these will be of 
great importance, but modified by local circumstances. The 
surface of the earth is not uniformly composed of one sub- 
stance, but is partly covered by land, and partly by w ater. The 
evaporation from surfaces of these two different natures will 
be very different, and the changes of temperature arising from 
this source must vary with every modification of local circum- 
stances. Ulie quantity of moisture, then, that the air of any par- 
ticular place contains, will have an influence upon its climate; 
nor can any set of meteorological observations be complete, 
when this is jiot employed as an element. The increase of 
w’^eight acijuiretl by deliquescent salts, the tension of cords, the 
shortening of w halebone, hair, and of some vegetable sub- 
stances, have all been a})f)lied to this purpose, but with little 
success. Aware of the great importance of this subject, Mr. 
Daniell has planned and constructed a hygrometer that must, 
w^hcji its merits shall be fairly appreciated, supersede all others. 
Hygrometers, constructed of the substances we have already 
mentioned, indicate merely the presence of different portions 
of vapour, without affording aii}^ means of determining its abso- 
lute quantity. Leslie has indeed ]iro})osed a modification of his 
differential thermometer as a hygrometer; and observations 
with this may be apjffied to the tables of vapour existing in 
space at a given temperature, as deduced from the experiments 
of Dalton ; but his instrument, although beautiful and ingeni- 
ous in the highest degree, is liable to objections from w hich Mr. 
Daniell’s is free. It requires abstruse calculations, and deli- 
cate corrections, on the nature of which philosophers are by no 
means agreed; and it has the disadvantage of having an arbi- 
trary scale, instead of adopting one of those sanctioned by 
usage in the common therjiiometer. 

If a vessel containing a cold li(juid be exposed to air of a tem- 
perature considerably higher, it will be covered with a film of 

condensed 
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condensed vapour, whose quantity will depend partly upon the 
moisture existing in the atmosphere, and partly upon tlie differ- 
ence in sensible heat between the air and the liquid in the ves- 
sel, There are certain saline substances that lower the tempe- 
rature of the water in which they are dissolved; if one of these, 
in fine powder, be added gradually to a ])ortion of water con- 
tained in a vessel, the temperature may be lowered by slow 
degrees, until it reach that point at which deposition will just 
begin to take place. A thermometer placed in the liquid will 
show this temperature, and mark the degree of iicat at which 
saturation w'ould occur, wdth thequantit}' of moisture then con- 
tained in a given bulk of atmospheric air. Tliis degree of the 
thermometer is called the dew point, and w ill, by mere refer- 
ence to tables deduced from the experiments of Dalton, give 
the absolute quantity of moisture that is present. 

This exj^eriment would be attended wdth '*ome difficulty in 
practice. Mr. Danieil has therefore adopted another inetiuKl 
of performing it. If water be placed in one of two balls, con- 
nected together by a tube bent twice at right angles and ex- 
hauvsted of air, the immersion of the em])ty ball in a freezing 
mixture will cause the congelation of the water contained in 
the other; for the aqueous vapour that rises i*apidly in x^teno 
will be as lajiidly condensed by the cold ajiphcation ; it^^jiJacc 
wdll be snp))licd b> a fresh e^ap()ration lioin the surface of the 
water, and the foimation of tliis luwv vapour will carr\ off so 
much heat from the mass, as rajiidly to reduce its temperature 
to the freezing }ioinl. If ether be substituted for water in the 
halls, and if the ball that contains no liquid be coaU'd witli a 
bibulous substance, moistened also with ether, the e\aporati()n 
of this last w ill produce a great degree ol* cold : and this will not 
be manifested in the loss of heal In the ball to which the (‘ther 
is ajiplicd, hut by the rapid passage of the inclosed ethei in the 
state of vajiour from the other bulb, the lenqierature of which 
is low^ered in coiisccjnence. The loss of’ temperature in the 
naked bulb may be remU red e^ident by inclosing within it, 
and tile contiguous stem, a very delicate thermometer ; as soon 
as the surface of this bulb is cooled down to the point at whicli 
the aqueous matter contained in tJie atmosphere wonlil he pre- 
ci})itated, it becomes clouded with a tliin film of moisture; a 
practised eye will readily seize the precise instant at whicli 
this takes place, and will at the same monu'ut read the tempe- 
rature shown by the included them i on le ter. In the wdiole cir- 
cle of physical science tliere is no instrument more simple and 
beautiful in principle than this liygromcter. Its use is not at- 
tended witli any difficulties; and it fully satisfies all the condi- 
tions laid down by Saiissure, as essential to the perfection of 

hygroinetric 
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hygromelric instruments. Did it furnish us only with an easy 
aiul certain method of ascertaining the quantity of moisture 
present, at any given time, in the atmosphere, it would be of 
tlie utmost importance in keeping registers of the weather, 
w ith a view of comparing the climate of different countries, and 
seeking for those causes of atmospheric phsenomena which are 
>et hidden ; and it would, when joined to observations of the 
barometer, furnish the most certain indications of the proba- 
ble state of the weather, so important to those engaged in 
many of the acti\e ])ursiiits of life. But in addition, it gives 
us a measure of the Ibrcc and (|uantity of evaporation ; a ques- 
tion that Jias never yet received a satisfactory solution ; and 
which, when settled, could at once be applied advantageously 
to many practical cases ; and it supplies the desideratum that 
has hitherto prevented the complete success of the barometric 
measurement of Jiei ghts. 

It is to be recorded, to the disgi\qce of European science, 
that this instrument, so simple in theory, and so beautiful in 
its practical apjdication, has, from causes of local jealousy, 
not yet recei\ed the notice and distinguislied approbation to 
which it is entitled. In Edinburgh, Professor Leslie, bigoted 
to his own inventions, and full of his view^s of applying his 
differential thermometer to this, among a variety of other 
uses, has, in his article on meteorology, in the supplement 
to the H/uytlopcdia Brilauuica^ entirely passed over tin* in- 
vention oi* Mr. Daiiiell; and, after stating casually the principle 
on which it is founded, conttmted himself with saving, that it 
miglit be of value could it be ‘^easily and nicely reduced to 
jiraclice.’’ In Switzerland, the editors of the Bibliotheqac 
U/uve? scllr idlect to think that Mr. Daniell could not have 
been acejuainted with Saussuie’s hygrometer, or he would not 
have thought it necessary to consliuct a iiew^ one ; although 
Saussure’s pajier.s may be quoted as the evidence of the im- 
perfections of his ow 11 instrument. The philosojihers of France, 
with a blindness of national jirejudice, almost ecjual to that 
manifested by the mathematicians of England, wlien, for a 
(juarter of a century, they disdained to jirotit by the brilliant 
inventions of Laplace and Lagrange, have passed Mr. Daniell 
and his discoveries without notice; wliile in London lie has to 
contend with tlm whole weight and influence of the President 
and Council of the Ro^al Society, in conse(|iience of his having 
})ointed out the extri'ine negligence with which the meteorolo- 
gical register, published under the sanction of their authority, 
was kept. Mr. Daniell has, however, had the good fortune 
to meet with a coadjutor in his interesting experiments, who, 
for scientific acijuirements, and skill as an observer, ranks se- 
cond 
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cond to none at present living. The name of Captain Sabine 
is so well knofwn among us, that it is sufficient to mention it, 
in order to enable our readers to appreciate the great value of 
his aid and zealous support to our author. I lis comnmnica- 
tions form a considerable portion of the volume before us, and 
have all that clearness detail, and jdiilosophical })recisioii, 
for which his papers in the Transactions of the Royal Society 
of London are so remarkable. 

The Third Essay is upon the subject of the radiation of heat 
in the atmosphere. We have already devoted so much space 
to the preceding topics, that we can only state a few of the most 
important facts that are there detailed. It is shown, conclu- 
sively, from a com jxirison of observations, under the etpialor, 
in temperate climates, and within the arctic circle, that the 
excess of the heat derived from the direct rays of the sun, above 
the temperature of the air, is much greater in high than in k)w 
latitudes. This is evidently a most bountiful provisioji of Pro- 
vidence, in equalizing the effect of different climates, and fitting 
tliem all to be inhabited by the human race. We may in this 
way account for the facts, that the hottest days in high lati- 
tudes are nearly as op))ressive to the mere senses, as in low 
latitudes, where the thermometer stands much higher ; and 
that vegetation is so very rapid in cold countries after 4lic ice 
and snow are dissijiated. Mr. Daniell has given a very inge- 
nious hypothesis, by which he accounts for this curious phe- 
nomenon. The air, as wc have seen, exerts a pressure on 
every part of the earth tliat, Uiken at a mean, is equal ; in high 
latitudes, however, the air is the most dense, and the atmo- 
sphere assumes in consequence the figure of a spheroid very 
much flattened towards tlie poles. Our author su})poses that 
tlie depth of this atmosphere, at each particular place, has an 
influence on the quantity of Jieat that is transmitted. 

The heat that is communicated by the sun to the earth again 
radiates ; the rate t)f radiation will be affected by a variety of 
circumstances, such as the presence or absence of the sun, the 
temperature of the radiating surface, and the state of the hea- 
vens. Dr. Wells, it may be mentioned, has made a most im- 
portant use of this subject in explaining the formation of dew. 
Mr. Daniell finds, that radiation from the earth follows the 
same law as the diicct radiation from the sun, being propor- 
tionably less in low than it is in high latitudes ; and he applies 
the same explanation to this as to tlie other circumstance. He 
lastly details an exi^eriment by which he shows, most conclu- 
sively, not only that the rays of the moon do not conmumicate 
any sensible heat, but that its light does not affect the terres- 
trial radiation, even as much as the slight cloud that hardly ob- 
scures 
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scures its illuminated surface. We state this result, inasmuch 
as it completely disproves the reasoning founded on a late ex- 
periment made in this country, by which it was attempted to 
be shown, !:hat the lunar light was capable of affecting a very 
sensible differential thermometer. 

Besides the irregular fluctuations in the altitude of the ba- 
rometer, a patient and careful investigation shows that there is 
a horary oscillation*, apj)arently produced by tides in the at- 
mosphere. By a series of observations, at seven different sta- 
tions, one extreme being under the equator, and the other in 
50 degrees north latitude, it appears, that while the irregular 
movement of the atmospliere and general range of the barometer 
increase, in going I’rom the equator towards the fifty-second de- 
gree of north latitude, lliere is a regular concomitant fluctuation, 
that augments as we proceed from the higher latitude towards 
the e(|uator. According to an hy])othesis laid down by our 
author, there must be a latitude, where the causes that pro- 
duce the tides will just be in cquilihrio ; and in latitudes still 
higher the fluctuations will be in an o])posite direction. In 
suj)]K)rt of his theory, he adduces the register of the barometer 
kept in the second northern expedition, and compares it with 
that kept by Major Long’s party during the same season. It 
may truly be said, that no step in science is unimportant, and 
that trivial circumstances may frequently produce great good; 
for we thus see distant observations, taken by scientific men of 
different nations, and witlioiit any previous concert, made use 
of ill the investigation of a subject, that had probably not oc- 
curred to the minds of either of the observers, at the time of 
instituting their experiments. In the new expedition that is 
about to sail from England, to j>ursue the discoveries on the 
northern shore of the American continent, this subject w ill be 
made a sj^ecial matter of research : to furnisli the means of 
comparison, simultaneous observations will be made in Lon- 
don, and arrangements have been made by the British Board 
of Longitude, to place a similar set of instruments in Colum- 
bia College in the city of New-York. In this way, four sets 
of observations will be made, viz. at London ; at Hammerfest, 
near the North Ca})e of Europe, wdiere corresponding instru- 
ments liave been sent ; at New-York ; and at Prince Regent’s 
Inlet ; these observations will be made under two different me- 
ridians ; that of lA>ndon being the same w^ith that of 1 1am- 
inerfest, and that of New-York with Prince Regent’s Inlet. 

In making a series of meteorological observations, the regi- 
ster wdll be of little importance, unless the instruments be of 
good quality, and much attention be given by the observer 

* Essay 4th. 
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himself to their accurate adjustment, and to applying tlie pro- 
[)er corrections*. The instruments commonly sohl are mere 
playthings, and not at all adapted to the present advanced state 
of physical science. It very rarely happens that two thermo- 
meters agree, and when it became necessary, for some impor- 
tant purposes, to procure a standard thermometer, none was 
found to exist in the hands of any of the artists in London. The 
case is still worse with the barometer; in those constructed by 
the same maker, discrepancies of a cjiiarter of an inch maybe 
detected ; and even in those to which the names of the first art- 
ists are aflixed, it rarely haj>pens that tlie mercury lias been 
}nirified by boiling. On this subject our author enters at length, 
and gives full instructions for tlie clioice and construction of in- 
struments. Vv’e l egret that we cannot, consistently with our li- 
mits, enter fully into these interesting tletails. 

From this brief and ineagi e anaK sis, some idea may be form- 
ed of the talent and ingenuit} displayed by ^Ir. Daniel I in his 
important work. It must, for many \ears tt> come, hiniish to 
the observers of atmospheric phaaiomena the text book by 
wdiich they are to be guided in their ri'^earclies. lly the aji- 
plication of his rules, and by simultam ous registers, kejit in 
diherent jiarts of the world, the science of meteorology, that 
is now’ in its infancy, ma\ soon be brought to a com})arati\e 
degree of perfection. No difliculh need any longia- atteml the 
measure of atmosplicric ])ressuie and temj)eral ure, of the heat 
ol* radiation Li ;h from ihesim and IVoin the eartli, of moisture 
in the air and evaporation from the snrJliee. The (juantity of 
rain and the ccuirse of the winds may lx* readily determined, 
and the ojily desiderata that wall remain are the pJiawiomena ol* 
atmiisphcric electricity, aiul the absolute force of the aih’ial 
currents. 

This pa)jer will l)e consideri*d as having attained its object, 
should it render the work to which it Jelates known to tlie 
scientific jiortion of the American community, and should it 
awaken stane interest in the subject, aniong ])ersons whose ac- 
quirements and leisure would (pialily them f<n* observers. 

The Monthly Critical Gf/~c//c, No. I. for June 1st, con- 
tains a review' of Sir J. E. Smith’s English Flora. No more 
im])U<lent and obvious I’alseliood.s ever appeared on pn])er. 

The reviewer s ’ys on the subject of Graminca'^ that the 
author has “not once qiiottxl Beauvais:” but the reader may 
see in vol. i. the list of authors quoted, and then turn to 
})age 83, line 5 from the bottom; p. 85, 1. 6; ]). 94, 1. 8 li'oni 
the bottom ; p. 96, 1. 2 ; p. 109, 1. 9 from the bottom ; p. 1 1 1, 

Fs'-in Htli. 
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1. 10 dilto; p. 115, 1. 19; p. 131, 1.2; p. 135, 1. 10; in all 
which places that excellent writer is cited as he (aii»ht to be. 

In the Umhcllijcvci\ the reviewer says that Sir J. K. Smith 
criticises the labours of Spreng/^; and Hoflhian,and 3 et never 
makes a single reference to their works.” Wheuas in the 
list of books quoted in vol. ii., both the* e w liters aie indi- 
cated, at least Sprengc/ and I lolThuu///, which are the true 
names; — SprengAv was a conchologist. See also, with respect 
to tlie latter assertion, p. 12 of this 2d vol. line 2t: p. It, 1. 3 
from the bottom; }). 4*5 in two placi‘s ; 10 to 52 ; in everv page, 
both authors are once or twice quoted; in j)p. 5t, 59, 62, 65, 
66, 68, 71, 72, 77, 84, 87, 91, 92, 94*, 96, 97—103, 105, one 
or both may be Ibund cited, and Sprengers Pi od) omiis^ or 
liis UmhdhJt)cCy or both, are always mentiont d wnth 

resjiect by our learned President, whether agreeing with them 
in opinion, or not. 

\Vith regal d to liis quotation of authors in gc^neral, liis 
plan seems to be not to bin then tlic work with the name or 
])age of ^ author in everv counlrv who has meiUionetl each 
])lant, but to quote such as aie usehil, and likely to assist an 
lOnglish reader. 

\\'liat we have said is cnougli to e\])ose such a baiefaced 
calumny, '^Flie \ est of the article is no less f.iKt' .‘ind injurious: 
but It is unnecessary to refute what e\ ery jierson convei sant 
wiih tht‘ subjext vmII ‘■ee in its true light. I'lie writer abuses 
Mr. Gu‘v ille\ Flout lor being arranged after ihii lj?)i}nca)b 
methotl, v\liich is ])cculiaily obnoxious to those w ho can get 
no credit but by attacking it. 

Nothing can be nuii’e false than v^hat is aid cd Sir James in 
this Review about his cojning Ray and Tournefc^rt, as he is 
undoubtedly the fiist whoariangcd UpihillatiC b^ all the parts 
of fructification hIuul. 

We have long seen enough of Reviews to convince us that 
very little regard is to be paid to their crititjues on v^orks of 
science or research, as the wi iters emj)lojed are (‘ilher ncU 
capable of iinclca st.mding them, or have some personal in- 
terest ill misrepresenting them. Thus it happens that the 
very best vvoiks of this descrijition which appc'ar from time 
tc^ time are either not noticed in the R( views, or arc misre- 
presented and abused. 


ANALYSIS OF VERIODICAL WORKS ON NATURAL HISTORY. 

Curtis's Botanical Magazine. No. 452. 

PI. 250.0. Azalea indica, var. /3. phna. — Otmithogalinn nar'boneiiscy con* 
sidered by some authors a v.iriety of jii/renaiciim^ from which howe\er it 
ditfcrs* in many particulars . — BtHtb sylvesiiis, the distinction between which 
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and Aniica JiellidiaKtrum^ is represented as not quite certain. — Coreiyp 8 i 4 s 
ii/ictoria, discovered by iProfcssor Nuttull in the Arkansa territory. North 
America.- Alonarda Jtmseiiana, " caule ucutangulo bisulcato, foliis ovatis 
acLiiniriatis basi rotiuiclatis; inferioribiis serratis, labio infcriore revoliito 
CTittato .” — Kiiphorhia car'innln^ one of the species of the section which 
Mr. Haworth has made into a genus under the name Crepidaria, — 
Matva prostratn, belonging to the fourth of M, Decandolle’s sections, of 
which ^Icench has formed his genus Alodiola . — Ophrps Arachnites the 
collection of C. H. Turner, Esq., who brought it from Switzerland. 

The Potanical Register. No. 1 1 .5. 

PI. 825. Isochilus prolifer^ a West Indian plant very rare in this country, 
belonging to the section E^ndejidrea of Mr, Brown’s arrangement ofOrchide- 
oiis plants. — Leucadeudron tortum^ described by Mr. 13rown in his acccuiit 
of the lAnru Trans, x. 5(>. — Ardisia j^nnctalaf** foliis lanceolatis 

coriaceis simiatis versus basin attcniiatis, corolla siibcainpanulatii punctata: 
lobis obtusis:” brought from China in 1822 by Mr. John Potts, a meri- 
torious collector, who died in the service of the Horticultural Society. — 
Cunonin capemis. “ The natural order Cummiarra-,''' Mr. Brown remarks, 
“ several of whose genera have been referred to Sast/raji^ea . is more readily 
distinguished from that family by its widely different habit, than by any very 
important characters in its fructification.”— var. ncpaloms. 
— Do/ichos purpureus. — Arum most singular plant, native of Mi- 

norca. “ The remarkable organ,” observes Mr. Lindley, “ which in this 
genus represents the flower, and by botanists is termed spathay is a leaf un- 
der a peculiar form of development, assuming the colour, and probably the 
office, of corolla. It is one of those <Icviations from the usual order of Nature, 
which assist the philosophical botanist in understanding the origin of fffmilar 
organs which have departed more completely from what may be called their 
primitive forms, and which, with cohesion of parts and alteration of figure, 
take on new’ appearances and functions, by which they arc so far disguised 
as to he recognised only in the few plants in which their transition from 
one form to another has been, as it were, arrested in the middle, and re- 
mains incomplete. 

“ The spatha of the Arum^ which is manifestly a coloured leaf, goes far 
in support of the ingenious theory ofM. du Petit-Thouars*, that all parts 
of the flow’cr and fruit are modifications of leaves, or lca\es in an altered 
form; or, to employ his own expression, — ‘ qiielaKlciir n’est autre chose 
<^ue la transformation d’une Feuille et du Bourgeon qui en depend ; que la 
Feuillc doniie Calice, (/orolle, ct Etamiiic, et que le Bourgeon devient Ic 
Fruit produisunt la Graine;’ and that the bud of a tree and the seed of a 
tree differ chiefly in this, that the former is an ‘ Emhrpon a stationary 
embryo, anil the latter an ‘ Embrpon mobile^ or moveable embryo. The 
points upon which this curious speculation depends for support are, that 
there are no limits between leaves, bractese, calyx, and corolla; that, in 
double or monstrous flowers, the stamens and ovaries become foliaccous ; 
that anthers occasionally secrete ovula ; that ovaries arc known to become 
polliniferoiis ; that every compound calyx, corolla, or ovary, can be shown 
to be made up of a determinate and relative number of simple parts ; and, 
finally, that all these organs, in regular flowers, in which no abortion or 
obliteration has occurred, are produced about their axis, as the leaves 
about their stein, in a spiral, or, by depression and approximation, verti- 
cillatc, manner.’* 


* See above, p. 81 . 
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XL. Intelligence and Miscellaneous Articles. 

DISRUPTION OF A BOG IN YORKSHIRE. 

HEAT interest and some alarm liave been excited in Leeds 
and its neighbourhood by the disruption of a bog on 
Crow-lnll, on the borders of Lancashire, the contents of which 
have been poured into the river Aire, to the extreme inconveni- 
ence and annoyance of the manufacturers upon its banks. On 
Friday morning, the 3d instant, the river at this place, wdiich 
was rather swollen, a})])cared of a colour unusually dark, and 
which deepened so much in the course of the day that the ma- 
nufacturers found it impossible to use the water for any pur- 
})ose of business; and on Saturday morning it was still worse. 
The water, when taken into a glass, aj^peared nearly as black 
as ink ; and on being analysed, was found to leave a large re- 
siduum of vegetable matter resembling pent. In consequence 
of this state of the river, it became necessary to sHispend en- 
tirely many processes in the woollen manufacture, and when 
it was found that there was no alteration on Monday for the 
better, much uneasiness was generally expressed as to the pro- 
bable duration. On Sunday, a letter was received at this 
office from the Rev. Mr. Bronte, a Minister of the Established 
Churcli, residing at I laworth, which gave some explanation of 
this extraordinary phaenomenon : this communication stated, 
that about six o’clock on Thursday evening, the liigh lands, on 
the Moors, about four miles from Haworth, had opened into 
chasms, from wliich issued two immense volumes of muddy 
water, which had inundated the valley through which it flowed 
to a considerable extent, doing much damage in its course- The 
Rev. writer concluded with expressing it as his opinion, that 
it was the effect of an earthquake, the most considerable too, as 
to its immediate results, that has taken place in this kingdom 
for many generations.” This communication, which was ex- 
tensively circulated, rather increased than allayed the public 
anxiety, as it was generally supposed that some vast subter- 
ranean reservoir of water, the accumulation cf centuries, had 
been laid open, which might continue for a period of indefinite 
extent to pour its turbid waters into the Aire. The Commis- 
sioners of the Leeds Water Works, finding that the water 
could not be applied to any culinary or domestic purposes 
whatever, gave notice to all the inhabitants by printed hand- 
bills, that they should suspend the distribution of water so 
utterly useless to them. Under these circumstances we thouglit 
it right to repair to the spot, and from inquiry and personal 
observation, endeavour to ascertain the real lacts of the case, and 
we present the following as the result of our investigation : — 

Crow- 
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Disruption of a /?og. 

Crow-hill, the scene of this unusual phaiiiomenon, is about 
nine miles from Keighley, and six from Colne, at an elevation 
of about 1000 feet from die former place. The top of the moor, 
which is nearly level, is covered with peat and other accumu- 
lations of decayed vegetables, of a less firm texture : the whole 
appeared saturated with water, and in most places trembled 
under the tread ol‘ the foot. The superlhious water, at the 
east end of the moor, drained into small rivulets at the bottom 
of a deep glen or gill, down a ]>rccipitous i*ange of rocks, w hich 
presented the appearance of a gigantic staiicase; this rivulet 
passes down the vallev^ to Keighley, and enters the Aire near 
Stockbridge, about a mile below^ that town. 

At the distfince of about 500 yards from the top of the glen, 
the principal discharge seems toliave taken place ; here a very 
large area, of about 1200 yards in circumfei’cnce, is excavated 
to the depth of from four to six } arils; and at a short distance 
from this chasm, theie is a similar excavation, but much less 
ill extent. These concavities have been emptied not only of 
their water, but also of their solid contenti» — a channel, about 
twelve yards in width and seven or eight in dejith, has been 
formed quite to the mouth of the gill, down wliicli a most 
amazing ([uantity of earth and water was precipitated, viitli a 
violence and noise of which it is dilliciiit to form an adecjiiale 
conception, and v>liich wa^ heard to a very consideraWe di- 
stance. Stones of an enoiinous size and weiglit were liurried 
by the torrent more than a mile. It is impossible to Ibrm any 
computation of the ijuantity of oarlliy matter w^hich lias bevui 
carried down into the v^alley ; but that it is enormous is ev ideiit 
from the vast quantities deposited by the torrent in every part 
of its course, and from the immense ijuantity which our river 
still contains. This destructiv^e torrent was confined witliin 
narrow bounds by the higli banks of the glen tliroiigh which it 
passed, until it reached the hamlet of Pondeii, where it ex- 
panded ovt'r several corn fields, covering them to the depth of 
several feet; it also filled up the millpond, choking up the 
water courses, and thereby putting an entire stop to the works. 
A stone bridge was also nearly swept away at this place, and 
several other bridges in its course were materially damaged ; 
we feel, however, happy to state, that it was not fatal to life 
in a single instance. The torrent was seen coming down tlie 
glen before it reached the hamlet, by a person who gave the 
alarm, and thereby saved the Jives of some children, wlio 
would otherwise have been swept away. The torrent at this 
time presented a breast seven feet in height. The tract and 
extent of this inundation of mud may be accurately graced all 
the way from the summit of the hill to the confluence of the 

rivulet 
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rivulet with the Aire, by the black deposit which it has left on 
its banks. The first bursting of* the bog took jdace about six 
o’clock ill the evening of* Thursday, the 2d instant; but another 
very considerable dischai’ge occurred on the following day, 
about eight o’clock in the morning; and it is highly probable 
that other extensive portions of the bog will from time to time 
be hereafter discharged into the Aire in a similar manner. 

The water whicli drained from the moss on Tuesday, the 
day on whicli we visited Crow-hill, was inconsiderable in quan- 
tity, and veiy little discoloured ; on Wednesday the ajipear- 
ance of the river at Leeds was much improved, and it was 
hoped that the heavy rain which fell that day would have had 
the effect of cleansing its channel ; but from the turbid appear- 
ance of the water on Thursday morning, we think it highly 
probable that there lias been a further and very considerable 
discharge 1‘rom Crow-hill. I'he Rev. Mr. Bronte, to whose 
kindness we were indebted for the first information upon the 
subject, states it as his tqiinion, that this disruption of the bog 
was the effect of an eartlK|uake, but none of the ajipearances 
countenance this siqijiosition. There lias been no irruption of 
water from the interior of the earth, and the strata of the rocks, 
as far as they could be observed, did not a]q)ear to have been 
disturbed, nor were ajiy of the springs in the neighbourhood 
in the least affected. \\"e would further observe that the sink- 
ing in of the surl’acc* t)f the earth w^as the efiect, and not the 
cause, of' the disru])tion of the bog. No human being was upon 
the spot to w itness the connuencement of* this awful j)h{enonie- 
non, and of course w e canm)t arrive at any absolute degree of 
certainty as to its cause : the most probable one is the bursting 
of a w ater-spout. The suddenness and violence of the tlisrup- 
tion strongly favour this sujiposition. It would evidently require 
a power acting w'ith a great degree of momentum to move and 
break in pieces the immense and almost solid masses of peat 
and turf which were forced dowai the hill, to say nothing of 
the immense stones w hich were moved. Tlie state of the at- 
mosphere about the time wdieii the disruption took })lace, also 
renders this solutioji highly probable, the air being fully 
charged witli electric matter. ‘‘At the lime of the irruption,” 
says Mr. Brtmtc, “ the clouds were co})})er-coloured, gloomy, 
and lowering ; the atmosjdiere was strongly electrified, and 
unusually close.” These ap})earances, as they indicated, were 
followed by a severe thunder storm, during which it is more 
than probable that some heavy loaded cloud poured its con- 
tents upon the spot. We may add, as a further reason in sup- 
port of this hypothesis, that more w ater seems to have been 
sent down the glen than could have been suj)i)iied by the con- 
tents 
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tents of the two bogs which have been evacuated. But, per- 
haps, a still more important inquiry is. What can be done to 
prevent a recurrence of similar irruptions ? This is rather a 
difficult question ; there is, however, no doubt that the drainage 
of the moss would remove the danger, as no instance exists of 
eitlier the bursting or floating away of a drained bog. Pro- 
bably the channels now made, should they remain oj)en, will 
give the requisite stability to the peaty soil. This inundation 
of bog water has been very fatal to the fish, wliich have been 
poisoned or rather suffocated by it in large quantities. 

The floating away of a portion of Chat Moss, in the six- 
teenth century, and of Solway and Pilling Mosses, in the years 
1772, and 1714-5, have some remote resemblance to this j)hac- 
nomenon ; but the case most analogous to it is that furnished 
by the mighty discharges from Pendle-hill, in the neighbour- 
ing county of Lancaster, of which Camden says, ‘‘ '^J'his hill is 
chiefly remarkable for the damage which it lately ditl to tlie 
country below (about the year 1580) by the discharge of a 
great body of water;” and Mr. Charles Towncley, in a com- 
munication to Richard Towneley, Lsej. in the year 1669, de- 
scribes a mighty torrent which issueil from the butt-end of 
Pendle” on the 18th of August, 1669, as so overwhelming 
tliat it presented a breast of water of a yard high, and set 
afloat furniture in the houses of the village ol’ Woostc^n, at a 
distance of tw o miles from the point of disruption. 

Since writing the above, wv have received a lettt'r from our 
correspondent at Colne, dated the 9th instant, which confirms 
our conjecture as to there having been a further considerable 
discharge from the bog at Crow-hill, lie states that “ a great 
quantity of rain fell in that neighbourhood yesterday (Wed- 
nesday), and the w.Hter again flowed violently from the bog.” 
Our correspondent adds, that it was apprelu lulcd that much 
further injury w^ould be done to the mill dams, &c. 

On Thursday, there were not fewer than lour irruptions. 
A gentleman w4io witnessed the last of them, thus descrilies 
it: — About a quarter to 7 o’clock in the evening, he says, the 
phacnomenon began to exhibit itself On approaching the ca- 
vity or canal made by the former irruptions, and which is now 
about three quarters of a mile in length, himself and his 
friends perceived a vast body of peaty earth in motion, im- 
pelled by the w^ater in the rear, and floated to that wliich gave 
the impulse. Soon the substance became stationary, and re- 
mained in that state for about ten minutes. By and by, it was 
again in motion, and moved very gradually down the channel, 
all the w'hile receiving fresh accessions of mud and peat, till at 
length the whole cavity was filled with enormous masses, 

partly 
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partly at rest and partly in motion. Having at lengtli reached 
the brink of the precipice, it rushed over the steep with a tre- 
mendous noise, and tlie discliarge was heard distinctly at a 
distance of four miles. How long the flow continued our 
friend cannot say, but he heard it for an hour at least after he 
had quitted the ground, frequently making a noise like the 
plunge of large bodies precipitated from a considerable eleva- 
tion into the deep. From the examination which he gave to 
the summit of the bog, he conceives tliat a body of peat moss 
is loosened by these disruptions to the extent of a mile in cir- 
cuinlerence, and the prevailing opinion on the spot, in which 
he concurs, is, that this enormous mass w ill come away before 
the discharges iVom Crow-hill Anally cease. — The water in tlie 
river Aire, at Leeds, y^esterday evening was as turbid as it 
has been at any period* since these discharges commenced. — 
Coeds Mercury. 

UARTII^lAKES. 

A smart shock v\as felt at New Brunswick on the 9th of 
July, accompanied by a loud report similar to the tlischarge 
of heavy ordnance. 

On the morning of Sunday the 8th of August, a smart 
shock of an earthquake was felt at Comric, Perthshire, and its 
neighbourhood. Some houses were perceived to shake, and fire- 
irons &c. were overturned, but no serious miscLief was done. 
The noise heard lias be(‘n compared to that caused by a heavy 
w’aggon rolled rajiidly over a })a\ed cause w\ay. 

On the 18th of August, a shock w^as felt at Harderwyck, in 
Guelderland. Jt proceeded in a south-west direction, and 
tlie noise accompanying it resembled that of several loaded 
waggons in rapid motion. In some houses the doors suddenly 
flew open, and in others the inmates thought the roofs w^ere 
coming down. Twenty soldiers, who were sleeping on the 
grass in a plantation iieai the place, w^ere roused from their 
slumbers, and much alarmed by the noise and the tremor of 
the earth. 

SIR u . Davy’s improved ('opper sheathing, and dr tiarks’s 

TRIOONOMETRICAL SUUVEYK. 

We laid before our readers in oCfi- number for July, Sir 
Humphry Davy’s paper on the means for preventing the cor- 
rosion of the copper sheathing of ships. Since that paper was 
read before the learned Society of w hich he is president, his 
discovery has been put to the test of experience. 

Sir Humphry has just returned from a voyage to Norway. 
During the months of July and August he was engaged in pur- 
suing various philosophical researches, for which the Admiralty 
granted him the use of the Comet steam-boat. He has ascer - 

Vol. 64. No. 317. Sept. 1824. G g tained 
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tained tliat liis principle of protecting the copper sheathing of 
ships by the contact of l-200dlh of iron, is j)erfcctly success- 
ful, e\en in the most rapid sailing and in the roughest sea ; 
and Dr. Tiarks, by direction of the Board of Longitude, has 
connected, by chronoinetrical observations, the trigonometri- 
cal surveys of Denmark and Ilamner with that of England ; 
so that the triaiigulatioii of a great part of Europe may be now 
said to form one system, M. Arago and C'aj)tain Kater having 
tw'o Aoars ago connected the surveys of England and France 
by observations between Calais and lX)\er. In the com se of 
this last expedition to the North Seas, the longitude of the 
Naze of Norw^ay, a point of great importance in navigation, 
has been accurately ascei tained, and some other useful data 
for correcting the nautical map^ of Europe gainetl. 


CONVERSION or THE OXAEA'iE \ND TOUMIATE OF AMMONIA 
INTO HYDRO CYANIC ACID: BY M. DIEBEUEINl It. 

Professor Dtcbereiiier has proved In c‘Xpcrinient the ex- 
istence of a ])h«enomenon wliose jwssibility he had inferred 
frc^m calcidation. This pluenomenon is the conversion of the 
oxalate of ammonia ( NIP -f- PCP) into cyanogene and water 
(CN + '^IIO). If thi'. salt is inixt with oxalate of manganescN 
and heated with a spirit lain]) in a glass tube closed at one 
end, we obtain, besides carbonic oxide and carbonate o^ammo- 
nia, w^ater and c^anogenc; but the cyanogene is speedily con- 
verted, by the action of the carbonate of ammonia and the 
w'ater, into hvdro-c}anic acid. 

'^riie fbi niiate of ammonia (Nil C^O^II) deconiposc*d in a 
glass letort is also converted into hv div)-cv anic acid and water 
(CNIl-f 'IIO). — [Eepof. /'ur die Phu) m. vol. xv. p. 4-24.) 

ON THE TOl \L AliSl Vd ()I W Ysrs IIJIS SEASON. 

1\) the E(litoi9 ()f 'fh( Philosophical Magazine and Join n at. 

Gentlemen, — Among the nuinv curious and at present uii- 
ex})lained circuin')t4inces in the natural history of insects, w(‘ 
may consider the total absence of particular tribes in certain 
seasons, wliile in others they appear at their wonted time in 
vast and unusual numbers. Wasps in this district have of late 
afforded a striking example of this irregularity. For many 
years past these troublesome insects havebe^*!! very numerous 
in the early part of the autumn. "J hey usually appear in Au- 
gust, become very plentiful in September, and disa])j)ear by 
degrees in October. Tow’ards the close of the summer 1821, 
they were so numerous as to become quite a pest; during 
Sejitember every window was full of them, and several thou- 
sands 
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sands of nests were destroyed in the surrounding neighbour- 
hood. Hornets were likewise more common than usual. In 
1822 the wasps again appeared at the usual time, but in no 
very prodigious quantities. Last year both w^asps and hornets 
were again plentiful. The country abounded with them far 
and wide, and as usual a great many nests were destroyed. 
This })resent seasoji has not produced above one single wasp, 
at least as far as my observations have extended. Having 
ti‘ave] led during the last Ibrl night on the continent, I noticed 
the same total absence of wasps and hornt*ts. A single in- 
stance occurred of a wasp entering the carriage in which I 
was travelling in Flanders, which w’as noticed as a curiosity, 
no others having been seen. On my return I found tliat not 
a single was]) had as yet been seen here. Whether or no the 
same scarcity of insects usually so troublesome at this time 
has been observed in remote countries, I am unable to say; but 
the observations of your correspondents in diffeient ])arts of 
Furope would be interesting: for there is an old saying that 
jdenty of wasps indicates j)lenty of fruit; and this has cer- 
tainly been a very bad year f()r most sorts of fruit both in the 
British Isles and on the Continent, at least in France, Flan- 
ders, and the more teiiq^erate parts of it. I could relate si- 
milar lailures in the ex])ected ap])earance of other sorts of in- 
sects in j)articular seasons, if it were necessary. The cause of 
their absence is curious. Are they gone elsewliere ? Or do 
wasps sometimes remain dormant over a whole season, or, 
w hat is more jn obable, are they obnoxious to some epidemi- 
cal ilistem])er ? 1 have noticed the failure of bees in some 

years, w hen whole hives of theni have been found dead on the 
ground without any apparent cause. 

Ilurtfield, Kiist Grinstciul, Yours, &c. T. F. 

Sept. 20, 1S24. 

P.S. It may be remarked lliat ants, and also the w hole tribe 
of limaceous reptiles, have been very numerous and destruc- 
tive all this season. 


CURE FOR THE CONTAGIOUS GLANDERS. 

Mr. Scwel, Assistant Professor of the Veterinary College, 
Camden Town, w^ell known esj)ecially for his ha})py disco- 
very of curing in many cases, and in all relieving, that hitherto 
irremediable disease \\\q foundered feci of horses by excision ol 
nerve, has been equally fortunate in another hitherto incurable 
disease, the contagious glanders. For tliis formidable malady 
he has found a remedy in the use of sulpliate of copper given 
in the form of bolus or ball daily for several wrecks. The 
dosc was oiu lo two oiuicc^ ol siif})ha(c of copper. 

f T ^ V 
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Tame Seal, — Goo&eherry Plant, 

The Committee of the Veterinary College, duly sensible of 
the value of Mr. Scwel’s discoveries, have already voted him 
their thanks, with a handsome augmentation of his salary, 
and a promise of further revvards. 


LOCAL CALSLs OF CARIOUS TLLTH AND ODONTALCHA. 

It has been lately remarked that caries and pain of the 
teeth prevail locally, more or less in different districts : about 
East Grinstead, 'riinbridge Wells, Ilartfield, and all that part 
of Sussex, it i’s particularly common, scarcely any pt'rson above 
30 having many sound teeth, while in other j)laces this malady 
is very rare. 'I'o what is this to be ascribed ? 


DO All STIC AT LD SEAL. 

On Friday the 1 3th of August, Mr. Peter Cooper, salmon 
fisher, of Gavan (on the Clyde), caught a fine young seal in 
one of his nets. lie toc^k it home with great care, and put it 
into a large tub full of Abater. At first it was A'ery backA^ard 
to feed, and afraid of the peo]>le who WT^nt to see it. By de- 
grees it acejuired more confidence, and is now apparently 
reconciled to its confinement. It frequently IcaAes the tub to 
frolic about in its owm awkwTird Avay. It is most attached to 
Mr. Cooper : it follows him constantly while in the house, and 
is fond of feeding from his hand . — Edinbingh Obseyver, 


REAIARKABII OOOSLBERRY PLANT. 

]VIr. Thomas Ajres, of Uiiffield, near Derby, communicated 
to the meeting, on the 2?th of August 1821, a desciiption of 
a remarkabb large gooseberry plant growing at Duffield, and 
of two others in tlie garden at Overton Hall, That at Duffield 
is in the garden of Mr. W’^illiam Bates, a markc*t gardener; it 
is planted on the east side of a stcej) hill, tlie substratum of the 
soil being a hard grit stone. It is ascertained to have becni 
planted at least fort} -six 3 ^ears ; the branches extend to 
twelve yards in circumference, and have produced several pecks 
of fruit annually for these last thirty years. It is usually ma- 
nured vAith soap '^uds and the drainings from the dung-hill. 
The two others in the garden at Overton Hall, near Chester- 
field, the seat of the late Sir Joseph Banks, are both nearly of 
the same size. The younger jilant is trained to a building, 
the north and Avest sides of which it has entirely covered ; it 
was planted thirty years ago. It measures fifty- three feet four 
inches from one extremity to the other, and yields on an 
average from four to five pecks of fruit annually. The other, 
who^c a^e not nscci tained, is pLmted against a noith wall ; 

It extends filh-lbur feet, and is jioav beginning to dcaiv. The 

soil 
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soil in which these grow is a brown or hazel coloured light 
loam. Mr. Ayres was not able to ascertain the name of the 
variety in the gsirden at Duffield ; those at Overton are said to 
be the Champagne. — Tram, of Hm'iic, Soc, vol. v. p. 4*90. 


METHOD OF (tROWINO EARLV CELERY. 

Mr. Jolin Anderson, Gardener to the Earl of Essex at 
Cassiobury, communicated in a letter to the Secretary, dated 
the 5tli of November, his metliod of growing early celery. 
He forms in the ground a trench six feet wide and one foot 
deep ; into this he puts six inches of rotten dung mixed with 
a little road grit, and mixes the compost well with the soil by 
digging it together ; the celery is then planted in cross rows 
six inches a])art, and eighte<^n inches from row to row ; as the 
plants advance they are earthed across the trench. By this 
means a much larger quantity of celery can be g-rown in the 
same space ol‘ ground than in the usual way ; but the method 
is otdy applicable to early celery, for late crops so grown 
would be lial)l(‘ to rot and perish. — 2raus. of Hortic, Soc, 
vol. V. p. 4*92. 

Mil. VEALL ON THE QUANTITY OF RAIN AND ON THE HEIGHT 
01 THE BAaOMETLfl IN MAY, IN REPLY TO MR. SQUIRE. 

[t'or Dr. Biiriu* 3 *s remarks on the same subjects seep. 208.] 

Mr. Squire of Ejiping having noticed the great disparity 
in the quantity of rain fallen at Gosj)ort and Boston, as ex- 
pressed in the Meteorological Table for the month of May, 
wi.shes to have some account of the instruments I use, and 
likewise the locality of their situation. 

In compliance with his request I have to inform him, that 
my rain gauge is of the construction recommended by Dr. 
Burney of (Tosjiort. It stands in an open situation in a garden : 
the upper rim of the gauge stands exactly 18 inches from the 
ground. If any rain, in the course of the 24 hours, I note it 
down at ^ past 8 every morning. This instrument formerly 
belonged to the late President of the Royal Society. 

The barometer is a common one and hangs constantly in a 
counting-house. The word “ Fair” on the face of it is 6 feet 6 
inches from the ground; maker’s name, Dollond, London; 
the time of observation J past 8 A.M. Instruments, if made 
with the greatest care, will however differ more or less. 

Certainly the quantity of rain fallen at Boston during the 
days alluded to was nothing extraordinary ; and indeed in no 
part of this summer have we been here much incommoded 
with wet. 


Samuel Veall. 
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Calendar of Fiora^ Fauna^ and Pomona. 

PRETENDED FOSSIL MAN AND HORSE. 

Last year we had our mermaid : it is now the turn of our 
neighbours. — An attempt has been made to impose on the 
public credulity at Paris, by the exhibition of the pretended 
ibssil remains of an antc-diJuviaii man and horse- M. Barruel, 
one of the dupes by whom it was at first sanctioned, now keeps 
silence, and neither defends nor disavows his original opinion. 
M. Huot has discussed the questions arising from the inspec- 
tion of these stony masses, in a jiaiiqdiha, intitled “ Notice 
gt’ologiqiir sur le incteiidn Jhsssilc humaiii^ tioiivc pics dc Murcl^ 
an lieu dii Ic luong-Rochcr (Stine cf Marne).^* 

LEwtUNED SOcn/riES AT CAEN. 

A Society of Antiquaries of Norm and} has just been esta- 
blished at Caen, wliere there is also a Linna‘an Society for the 
study of natural history. 

LECTURES. 

On Monday, October 4*th, Dr. Pearson's Medical Lectures, 
and on Tuesday, October 5lh, Mr. Bramle’s C ’ln njical Lectures, 
will comim*nce, at ,9 o’clock in tJie morning, at No. 9, Oeorge- 
street, lIano% cr-squure. 

0 

Calendar of Floict^ Fauna^ and Pomona, at Hen I fold i?iSusM\i, 
continued J) om August \ t to Sejd ember 11. 

Aug. 14. — (Ilirundifu s {(jHides) still \er} numerous, 
whirling round in aeiial gyrations and screaming. The small 
meteors called falling stars very common this e\ening. 

Aug. 19. — The last Swift sec*n : these birds ha\e l)een mi- 
grating ever since llie 1 Itli, and are nf)W^ all goiu'. Showery. 

Aug. 22. — The Sunflower (//c//V7;//////.s aunuus) is in flower in 
a neighbour’s garden : with me this plant has failed, the young 
plants, together with many China Asters and African Mari- 
golds, having been devoured by the numerous \eriniii that 
have swarmed this season in unwonted numbers. 

Aug. 28. — Wcatlicr hot with variable bree/cs. 

Sept. 3. — have as yet sofui no wasps ; it is therefore 
probable there will be Jioiie this year. In 1821 tliey were 
particularly numerous, several hundreds ol‘ nests having been 
destroyed ill one week; and for the last four or five years they 
have been very plentiful from tlie end of August through 8ep- 
temher. 

^ept, 4 ?. — Weatlier cender and showery. J tnivelled tO 
Dover, andnoticce/ swa/fowsanc/ iiiait/’/is to be very m/meroiis. 

Sept. 5. — Crossed the Channel to ( alais: wcatlit*)- fine: a 

If niaj*kald< 



L/sl of Patents. 

rciinarkable swell of lh(‘ sea without wind occurred about noon; 
it was followed by a ^ale from the west, of which such a 
phienomenon was cojisidered to be a certain prognostic as 
long ago as tlie lime of Aratus. 

Sept. 6. — Ciehorium Intylms and Papaver Rheoas by the 
roadsides going lo St. Oiiiers. 

Se})t. 7. — 1 noticed the extreme scarcity of plants in flower 
all tlie way to Doiuiy. Fine moonlight night. 

Sept. 8. — Proceeding from Uouay to Valenciennes and 
Moils, 1 liad occasion lo notice the greater luxuriance of ve- 
getation, particularly of trees, when 1 elite I'cd the ]'"]v.inisii 
territory. The horses and cattle in geneiLil, too, are larger 
than those of f’rance. 

Sept. 9. — 'Fravelled to Tournay : weather fine. 

Sept. 10. — Weather very fine with light breezes. I saw 
(he Crej)/s Meluni in flower in a ditch between Tournay and 
Coiirtray. We jiassed tluough Ypres, and slept at Dunkerque. 
The hops seeinc‘d \er\ fine and abundant in ]‘'landers this 
year*. China Asters, African Marigolds and Michaelmas Daisy 
in flower in various j)laces. 

Se})t. 11. — \ iolent gale from the S. W. The packet how- 
ever sailed from Calais. 

Sept. 1 2. — ] [igh wind, rainy morning and fair evening. The 
wind fell at night and got more weslwaid, and I distinctly 
saw' the South Foi eland light-houses from the pier at Calais. 

Sepi. 19. — Fine day, but a stiff breeze : slept at Dover. 

Sept. It. — At llartv\ell I found Crocus auiumnalis in fiovver 
ill abundance. Saslurtium still abundant. Stocks and many 
iitluT flowers still ornament the gardens. 

Throughout all 1^^'aiice, 1 learn that this has been as bad a 
fruit year as in England ; tlie same is tlie case in Belgium. 
Cholera and other autumnal ('omplaiuls prevail mucii. 

T. F O IISTE II . 

las'r OF Ni:w’ patents. 

To John \"iilKui('c*, of Hri^liton, Sussex, estjuiro, for his iinpro\ oJ method 
or methods of iihstraetini; or earrun*^ off the caloric of ffiiidit\ from aTiy 
toii^ealin^^ water (or it ma\ he other li(|uids). AUo an imjmned method 
or methods of prodiiciiii^ intense cold. Ako a method or iiictliuds of ap- 
pl}in^ this in\cntion so as to make it a\ailablc lo purposes with referemi* 
lo which tcm])eratiires about or heltiw the free/iui; jioint, may he reiulered 
productive of advantageous effect', whether medieal, ehemieal, or mechani- 
cal. — Dated 2^th y\iigust ]S3t. — (J inonrlis allov^cd to enrol speeification. 

'To James Neville, of Jligh-strect, Southwark, Surry, engineer; antf 
William Busk, of Broad-strc(*t, London, esepnre, for certain improveincnts 
in propelling shi[)s, boats, or other vessels or Moating hotlics — llith Sept. — 
(> months. 


La.f year we fnniil the hops as scarce and had at Poperiiigue and in 
the nei^'l'inm] ho »^l of \ p * " as thev were in Kent. - Edit. 
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PHILOSOPHICAL MAGAZINE 
AND JOURNAL. 


OCTOBER 182^. 


XLI. On the Theoiics of Vegetation of Sir J. E* Smith and 
M. DU Petit-Tiiouars. 

To the Editors of the Philosophical Magazine and JourjiaL 
Genllcincn, 

jV/TY Iricml Mi*. John Liiidley has, in your Number for 
August last, given a very clear and comprehensive de- 
tail of the theory of vegetation ])roposed by the ingenious 
M. Aubort du Petit-Tliouars, which 1 have tliere perused for 
the first time, with peculiar pleasure. It is highly satisfactory 
when the fibservatioiis and speculations of dilferent physiolo- 
gists confirm each other, without any communication between 
fhe parties; and I <*aiiiiot but congratulate myself that the 
iheory of the Fi'cneh philosojiher in question, whose high 
character I Wi‘ll know, establishes, in every essential poinl, 
that published in my Introduction to Botany, of which tJje 
first edition ajipearcd in 1807- The old hypothesis of Du 
Hamel and others, of the sap being conveyed tlirough the 
woody fibres, hail never satisfied me, and I have been accus- 
tomed, in my earlier Courses of Lectures, to show its insupe- 
rable defects. Dr. I^arwhi, and especially Mr. Knight, by 
their remarks and experiments, confirmed by my own obser- 
vations, have long ago comiiiced me, tliat the spiral-coated 
vessels of plants convey their sap, or bloody into the leaves, 
there to be ;icted iqion by air, ligJit and heiit, so as to form 
secretions of wood, bark, and sued proprii^ by the returning 
vessels. I l>elieve I first suggested, in the above work, that 
the supposed vernal flowing of the sap is altogether an error, 
and that there is no running of that fluid along the vessels of 
a jdant, before the leaves open, and then no real circidation ; 
the discharge of saj) from a wounded tree in spring being no 
more than what is c'aiised by the accumulated irritability of 
the vegetable bixly during winter. But I beg leave to refer 
your readers to the work itself, of which a fifth edition, cor- 
rected and enlarged, is now printing. 

Mr. Lindley must have read my book, and I should have 
Vol. 6L No. 318. Oct- 182L H h expected 
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expected that lie miglit have recollected so much of it, at 
least, as to have indicated the points of agreement between 
my theory and that ol‘ M. du Petit-Thouars. But I am very 
sure luy young friend has here been guilty of inadvertence 
only, and of no disrespect towards me ; any mure than in his 
})refacc to the work of M. Richard on Fruits and Seeds, where 
Mr. Lindley overlooks all that has been done in England for 
the advancement of botany, and the correction of Linnanis, 
for 30 or 4-0 years pai)t, particularly through the use tliat has 
been made of the Linnaean herbarium, and the labours of the 
Banksian school, wlience all Europe has been enlightened 
and improved in natural science. The artificial system of 
Linnajus has indeed facilitated the acquisition and tlie difiu- 
sion of botanical knowledge; but tlie chief good wdiich all 
natural science owes to this philosopher consists in his prin- 
ci})les of definition, description, and nomenclature, as w^ell as 
in the ideas he first suggested ol‘ natural orders and affinities, 
always protesting, as he did, against forcing such orders into 
artificial systems. 

By the jireceding observations I am far from claiming any 
priority of discovciy over M. dii Petit-l^houars. Mr. Lindley 
does not fix the date of his works, nor have 1 e^er seen tliem. 
I feel myself sulliciently honoured by tlie coincidence of our 
opinions. His ideas of buds are new to nu‘, and elucidate 
the rest of his theoiw. I should however be cautious in ad- 
mitting all liis analogies, however ingenious. Analogy is a 
treacherous guide in philosophy, and metaphysics are out of 
place in natural science. It is far easier to sjieculale inge- 
niously, than to observe accurately and reason w isely. 

I remain, gentlemen, 

\ our very obedient servant, 

Norwich, Sept. 30, 1824. James Edwaiid Smitji. 


XLII. On Eltclro-Magneiism. Bj/ Mr, W. Sturgeon. 

To the Editors of the Philosophical Magazine and Jouryial, 
Gentlemen, 

TN no experiment hitherto recorded in tlic wliole liistory of 
^ electro-magnetic rotations, do we find employed, at the 
same time, both poles of the straight bar magnet. Hence all 
the rotating phsenomena yet elicited, by employing that mag- 
net, are only such as obtain by tlie reciprocal action of one of 
its jmles, and a portion of the coiuluctiiig wire (under various 
forms) joining the copper and zinc sides of the battery. And 

vvlien 
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when die poles of the magnet or the direction of the force in 
die wire is changed, the results of the experiments in every 
case appear to be' reversed. And in explanation, these, as 
well as every electro-magnetic j)haDn omen on, are generally con- 
sidered to proceed from a reciprocal disposition of the wire 
and magnet to place themselves at right angles to each odier, 
for, when so situated, and at or near the centre of the latter, 
nothing further can be obtained; for both wire and magnet, 
when free to move, will in this position remtiin at rest. 

Convinced as it were that the rotations are in different di- 
rections on the opposite poles when employed singly ; it would 
seem as if experimenters had been fully jiersuaded of the im- 
possibility of obtaining rotations, by bringing into action at 
the same time both poles of the above-named magnet; or, 
whatever else may have prevented them, we liave never yet 
heard of any thing of the kind being attempted. 

By referring the reader to a Postscript in my last paper on 
thermo-rotations, and which a)>j)eared in your Journal for 
Aj)ril last, it will be there seen that a rotation had been ob- 
tained under the above circumstances ; and that I had at that 
time rotated the wire or system of wires in the form of a sphere 
around and by the influence of both poles of an internal mag- 
net. 

This experiment, it was observed, first suggested itself on 
reading Dr. Halley’s theory of terrestrial magnetism, and was 
instituted with a view not only to be somewhat imitative of 
that philosopher’s hyj)othcsis, but likewise to serve in part to 
exhibit the earth’s rotative motion on its axis. 

It is by no means intended from this experiment to assert, 
that the rotatory motion of the earth and planets is really 
the effect of electro-magnetism, or that the variation of the 
compass-needle depends upon the theoiy alluded to; but merely 
to detail an experimental fact as exhibited by the apparatus 
in its present imperfect state, the mechanism of which ctm- 
fines the experiment greatly within the limits it might have 
been extended to. However, it already proves that a galva- 
nized sphere, when Iree to move and containing w ithin it a 
magnetic nucleus or kernel, rotate by the influence ol* that 
central magnet; and that also, w^cre the magnet free to move, 
a probability is manifested that it wx)uld rotate at the same 
time, i. e, they w ould both rotate at the same time by the reci- 
procal action of each other. 

Having during my leisure hours been busily employed in 
fitting up an apparatus for other new experiments, I have not, 
till now, had an opportunity to describe that by which this 
is made. The experiment, liowever, has been witnessed du- 
ll h 2 ring 
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ring that time by gentlemen eminent in this braneli of philo- 
sofniy, and wlio have uniformly acknowledgcil it to be an 
imposing and pleasing spectacle. It is now offered, with some 
others which it is presumed are the first of the kind, and which 
possibly may not be thought uninteresting to some of your 
readers. 

Desc) iption of the Apparatus, 

Fig. 1 (PI. II.) wN?/, .sSj?, a biass c\lindrical lube contain- 
ing se\en bar magnets, each of uhich is eight inches long. 
These magnets are placed in a frame in the hmer part of the 
cylinder, the upper end of \%hicli being ino\eabl(‘ can bo taken 
off at any time to change their j)osition for the purpose ol 
varying the experiment. Fig. 2 is a traiisxerse section of th(’ 
cylinder with its magnets. 

As tlie like poles of tlie magnets are all placed in the same 
end of the tube when used, tlie latter with its contents may 
be considered as a compound c^lindiital magnet. At tin* 
lower eiiil 8 of the c} hnder is a stout bniss stud 'i\ wliich 
stands firm hi a socket on the top of the foot A. Aioiiiul this 
socket is a cell for the purpose of holding (piicksilver. An- 
other cell eee fits gently on the outside of the cylinder, and is 
suspended over its top part by a stout brass win* trtc, the ex- 
tremities of which communicate witli the meicury in the cell 
cce; another connecting wire jy' communicates with tin* 
mercury in both cells. CV Cc is a copjier vessel made in 
the form of an Ampere’s rotating cylinder, seven inclies in 
diameter; in this vessel is placed a cylinder of /inc, as repre- 
sented by the dotted lines z:;. On tlie outer rim, anil at 
fi om each other, are soldered four brass studs; to the ex- 
tremities of which are soldered two brass wire ciicles (one 
only of which is shown in tJie figure) that cross each other at 
right angles in the ]iole P; fioni wJiich junction descends a 
pivot that runs in a hole made to receive it in the iijipLr part 
of the connecting wire ww. The two circles are each 9 k inchc'. 
diameter, and ibrm tw^o great circles of the sphere they are 
intended to represent. The lower parts of the circles are lel’t 
open and the points of the wires bent downwards till they 
come in contact with the mercury in the iow*er cell. 'iVo 
other wires proceed from the upper edge of the zinc cylinder, 
and terminate in the mercury in the upper cell ccc, as shown 
in the figure. 

Things being thus arranged, when dilute acid is poured 
into the copper vessel, the galvanic action lakes place through- 
out every part of the great circles which represent the sphere; 
ascending from tin. copper in the u])pei hcmispheie IIH from 

the 
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the equator EE to the pole P; and descending in the lower 
hemisphere /i/i from the equator to the mercury in the lower 
cell, which is the place of the other pole of the sphere. From 
the poles it is transmitted to the mercury In the upper cell eer, 
by the conducting wires ww und^//'; and both circuits are 
completed by the wires from the zinc cylinder terminating in 
this cell. Thus two galvanic circuits are formed by one ap- 
paratus; and hence likewise is solved the apparent anomalous 
phenomena of galvanized wires or cylinders rotating in dif- 
lereiit directions on the opposite poles of a magnet. Tliis 
delusive appearance is completely relative^ and similar to our 
notions of up and down ; but with respect to the magnet, and 
in reality, the rotation is the same on both jioles : li)r exam- 
))le, let any person turn first towards the north, and then 
towards the south ; by observing the heavenly bodies, they 
would appear to revolve to the lelt in the former, and to the 
right in the latter case ; yet the rotative motion of the earth 
(which is the cause of their apparent motion) is constantly 
tlie same way. In this cxj)eriment both ])oles of the magnet 
arc acted on at the same time by similar galvanized wires, and 
the machine rotates by the joint influence of the former on the 
excited wires of the latter. Owing, however, to the weight and 
size of the machine, (he rotation is but slow at the beginning 
of the experiment, but soon acquires considerable velocity, and 
the momentum, added to the generating force, keeps it in mo- 
tion for a lengfh of time. 

Well aw'are of the difliculties that would arise at the pre- 
sent day in any endeavour to support an hypothesis of the earth’s 
being hollow^ fiud containing within it a sj)herical magnet, as 
was the opinion of Dr. Halley, I have confined myself to a de- 
tail of the ex})erimcnt only, without obtruding either remark 
or opinion. The success of this exj)erimcnt, however, so sa- 
tisfactorily confirmed my expectations that the principle upon 
which it was made could hardly fail to intimate its applicabi- 
lity to others of a like nature; one of which being intimately 
connected with the one I have just described, this may per- 
haps be considered no impro})er place for its detail. 

The experiment for rotating the magnet on its axis, it is 
well known, was first made by M. Ampere; but the manner in 
which as yet it has been exhibited, like {ill the other similar ex- 
periments, shows the action on one half only of the magnet at 
one time; — and by reversing the poles (every thing else re- 
maining as before) it appears to rotate in a contrary direction. 

I hope, however, that I have satisfactorily proved that this 
ap})arent contrariety of rotation is merely relative, and that 
the real motion is the same in both cases. If possible, how- 
ever. 
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ever, (he exjxiriment I am about to describe will confirm this 
projierty in a more satisfactory manner. 

The rotation of the magnet on its axis hy subjecting both poles 

at the same time to the infuence of similar electric currents. 

Big. 3 is a representation of the apparatus ; and, with the 
(^ceptioii of the magnet NS, is entirely of brass- work. A is 
a round foot, from wliich rise tlie two checks BB, for llie 
purpose of supporting the annular cell q holding quicksilver ; 
and likewise the cross piece R, wliich is screwed tight dow'ii liy 
the knobs kk^ and thus the apparatus is kept firm and steady. 
The magnet passes through the opening in the centre of the 
cell and communicates with the mercury there containetl 
by means of a wire soldered to its equator, and at right angles 
to its axis. The poles are furhislied with pivots; the lower 
of which at S runs in a small cup on the top of the foot A ; 
and the upper one at N runs in the low^er extremity of a screw 
nail passing through the cross piece R, and whose head is 
made into the form of a cup for holding mercury. ZC arc 
two wires proceeding respectively from the zinc and cojijicr 
side of a battery: the former communicating with the mer- 
cury in the cell q^ and consequently with the eipiator of the 
magnet; the latter communicates with the upper pole N in 
the manner shown in the figure. Thus, one half of the mag- 
net forms part of tlie galvanic circuit. The other half, from 
its equator to the lower pole S, forms likewise part of another 
like galvanic circuit, by means of the wires Z' C' which jiro- 
cced respectively from the zinc and copper side of anotlier 
battery, and communicate with the c(piator and j)ole in the 
same manner as the former. By subjecting tlie magnet in this 
manner to the influence of* like electric currents, it is rotated 
with an astonishing velocity, but which may in a moment be 
retarded by interrupting the circuit of eitlier battery; and 
again accelerated by renewijig the contact. This variatiiin of 
the experiment jiroves to demonstration the utility of employ- 
ing both poles at the same time, and is another jiroof of the 
rotations on opposite poles, in the old cxjieriments, being 
merely relative; for the poles of the magnet are here both 
connected with the copper side, and the cijuator with the zinc 
side of the resjicctive batteries. Another advantage in the 
manner of making this exj)erirnent is, that the glass vessel and 
mercury for floating the magnet are here not used ; therefore 
(lie whole of the magnet is in view ; whereas in the old mode 
only a small portion of the magnet, about the thickness of a 
quill, was visible above the surface of the mercury. It can be 
no small gratification to those who are in the habit of giving 

public 
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public lectures, to be enabled to exhibit this experiment to the 
satisfaction of a large audience ; for as the lecturer can now 
have his rotating magnet of almost any size he pleases, and 
likewise of any figure, this interesting experiment may l^e 
viewed from the remotest jiart of the lecture-room. Another 
inconvenience I have almost entirely removed both in making 
this and every other electro-magnetic experiment. My bat- 
teries arc of such a peculiar construction as not to annoy 
the experimenter by the escape of hydrogen ; neither is the 
expense of making the experiments more than one-fortieth 
of any other method yet made j)ub]ic ; yet the apparatus in 
general is of large dimensions ; for instance, the sphere in 
the former ex})erhnent is 9^ inches diameter; and the mag- 
net in the latter is 8 inches long. 

I should now proceed to the description of other new ex- 
periments, wxre I not confident that 1 have already intruded 
ujxm your valuable pages. That task must therefore be de- 
ferri‘d for the present. Some of the minor of those exjieri- 
ments are, — The rotation of the cylinder by the influence of an 
external magnet; — Amjiere’s cylinders rotated independent of 
each other’s weight; — Thermo-rotation on both poles of the 
magnet ; — Electro- magnetic bells, &c. 

Ill summing up the results of the two detailed experiments, 
it iijipears from the first, — 

That similar electrized wires rotate in the same direction 
round both jiolcs of the magnet; 

That both the copper and zinc cylinders are here carried 
round the magnet in the same direction ; 

That a spliere conducting similar currents of electricity 
i’rom its equator to its })oles, will rotate by the influence of an 
internal magnet. 

And from the second it is evident that, had the magnet in 
the first ex}ieriment been I’ree to move, it would likewise have 
rotated at the same time with the sphere containing it. This 
property would seem somewhat conformable to the opinion 
of Halley, w ho suj)])osetl the earth to contain a spherical mag- 
net, which rotated within the shell that we inhabit. And, 
w^hat is more fortunate to the analogy, it is proved by the ex- 
})eriments that when tlie electric currents are of the same kind 
liom the equator to the poles of both nucleus and shell, they 
both rotate in the same ilirectioii. The rotation would like- 
wise be as effectual, were the magnetic poles removed to some 
distance from the axis of motion. 

Another hypothesis might be advanced to account for the 
rotatory motion of the earth, and which would not require the 
supposition of its being hollow^ : but only to be regarded as a 

grand 
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grand natural magnet, possessing a capacity for conducting 
the electric fluid. The former of those properties is admitted 
by almost every w riter on iniignetics; and the latter it is pro.- 
sumed will be as readily conceded. 

From the second experiment we see the magnet rotate on 
its axis by the influence of electric currents from its ecjualor 
to its poles. Had llie magnet been a sphere instead of a bar, 
it might have represented tlic earth or planet more perfectly ; 
but its figure, it is presumed, can make no difference in the 
result of the experiment. 

It is now' w'ell known that electricity can be excited by heat, 
and the success of thermo rotations in the manner that I ob- 
tain them would, if formed into a sphere, depend upon the 
difference of temperature betw'ecn the e(|uator anil poles. This 
property is obviously analogous to the natural state of the 
earth ; for the sun exerting his greatest influence a few de- 
grees only on each side of the equator, the polar regions are 
constantly kc})t at a very low temperature ; so much so, that 
every attempt yet made to explore them has been rendered 
abortive in consecjueiice of a jjrevjiiling intensity of cold; 
whilst the equatorial })arts, it is w’ell known, are as constantly 
kept in the other extreme. That thunder and lightning are 
by far more prevalent in the torrid than in tlie frigid zones, is 
a fact that cannot be denied ; and that this difference of elec- 
trical pha'iiomena is principally caused by the superior action 
of the sun in those parts, ai)j>ears more than probable. Hence 
it may be fairly concluded, tJiat llie action of the sum eitlier 
]iartly or wholly governs the general electrical pluenomena of 
nature; and, either by })ioduciug or exciting this wonderful 
agency in the equatorial regions, dispenses its influence 1‘rom 
1 lienee to llie poles of tlu* earth. 

Another circumstance that would be something in favour 
of the hy})othesis is, that a magnetic body free to move in any 
direction, (a s])here suspendeil in space, for instance,) and 
having currents of electricity passing over its surface to its 
])oles, would not only rotate, but would likewise maintain its 
jiarallelism. This may be easily demonstrated upon the prin- 
ciples sliow'n in Ih'olessor Barlow^’s “ Magnetic Attractions,” 
second edition, p.249, under the liead Fleet ro-magiietism. 

Let NZir'Z', fig. 4, represent tlie magnetic sphere. NS 
its poles. Likewise suppose ZC and Z'C' to proceed from 
the zinc and copper sides of two batteries of equal power. 
Tlieii the electric force in that part of the magnet between 
Z and C, or in the northern hemisphere, will tend to carry 
the pole N towards n. And the electric force in the southern 
hemisphere between Z' and C' wdll at tlie same time luive a 

like 
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like tendency to carry the same pole N towards n^. But the 
pole N being acted on by the two equal and contrary forces, 
can have no tendency to either of these points, therefore must 
of necessity remain in its original position. 

That pole of the magnet which possesses the same kind of 
magnetiain as the north magnetic pole of our globe, being now 
properly called iiorth ; when the zinc sides of the batteries are 
applied at the equator, the magnet rotates from east to west : 
or, in the same direction as the earth. 

Having pointed out these particulars, most of which are 
facts deducible from experiment, there can a})pear no ex- 
treme improbability that most of the phenomena which are 
observed to obtain witli the heavenly bodies in our system, 
are physically produced by the pow'erful agency of electricity. 
And experiments may, in my humble opinion, be instituted, 
that would satisfactorily exhibit the whole ; for we have al- 
ready seen that rotation and parallelism are producible by 
electro- magnetism ; and the thermo experiments serve to 
prove that tlie influence of the sun may be suflicieiit to excite 
continual electricity. Hence magnetic bodies placed within 
its influence may not only rotate and keep tlieir axes parallel, 
but probably may likewise obey every other observed astro- 
nomical law with regular mathematical precision. 

I am, gentlemen. 

Your most obedient servant, 

Artillery-Place, Woolwicli, Aug. 1824. Wm. S'l’URGEON. 


XLIII. Introduction to the Seventh Section o/' B essel’s 
Astronomical Observations. 

[Continued from p. 178.] 

5. Observations of the Circumpolar Stars. 

TN order to enable us to judge what agreement in the results 
of observations has been produced by the corrections now 
investigated, and what remains to be done, I have calculated 
the polar distances of 59 circumpolar stars for 1 820, fioiii all 
observations made from the time of pulling up the instrument 
to the end of 1821. This calculation has been made with the 
application of the refraction noted in the journals; but the se- 
cond column of the following table contains the correction 
arising from the thermomctrical factor ; the third the correc- 
tions for the errors of the division ; the fourth the cflcct of 
flexure ; and the last the zenith distance resulting from the ap- 
plication of all these corrections. The observations made in 
each position of the circle are given separately. 

Vol. 64. No. 818. Oct. 1824. I i 
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^ BessePs Astronomical Obsen^atiofis. 

If the errors of division had not been taken into account, it 
is evident from this comparison that the upper passages would 
have given the polar distances sensibly greater in the eastern 
position of the circle, than in the western position : w ith re- 
gard to the lower })assage the contrary would take place ; ’the 
difference is indeed not very great, but I am confident that 
this excellent instrument can determine still smaller quantities ; 
anil I consider the con*ection obtained by the investigation of 
the errors of division, though it never exceeds as an es- 
sential addition to the accuracy of the declinations, the esta- 
blishing of which is the object of this investigation. After 
allowing for the errors of division and of flexure, the agree- 
ment Is as satisfactory as the accidental errors of observations 
and the errors of the curve that undoubtedly still remain 
would allow us to expect. 

The errors of division applied for the place of the pole 
are taken from the table in Art. I. in the eastern position at 
-1-0"‘21, in the western at 4-0"‘32: but it cannot be supposed 
that the curve should give them quite correctly; and if they 
are not correct, a constant diflerence of the polar distances 
observed in both positions of the instrument will be produced, 
which may be determined to advantage by the comparison of 
several stars, the observations of which depend on diflerent parts 
of the circle. Calling the true errors of division -f or 

and + + .r', we have for the upper passages 

jr+^i/rsEast Polar Distance — West Polar Distance. 

And for the lower passages 

x-f-x'ss: West Polar Distance— East Polar Distance. 

By a mean of 100 comparisons I found 

— 0"-028. 

The comparison of the upper passages with the lower ones 
will give (in the next article) o’— a’', by which a: and a*' may be 
determined in such a manner that if the places of the pole ob- 
tained by the two pole-stars be thereby corrected, these may 
be considered as having been derived from a mean of a// stars 
that have been observed. 

6. Refraction, 

The polar distances observed in both passages, and cor- 
rected for the change of the thermometrical factor, the errors 
of division and flexure, as given in the preceding article, still 
involve the error of the mean refraction. This I shall so de- 
termine as to obtain the greatest possible agreement for both 
passages. Let the refractions employed in the calculation for 
the upper passage of a star be called g, for the louder one 

that 
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that for the pole ;* : agaiiv let the corresponding true refrac- 
tions be denoted by /(l+X*); and let the 

polar distances calculated from the mean of all observations of 
the upper passage be = P ; the same from the mean of tlie ob- 
sei^'ations of the lower passage be = the true polar distance 
is = P — A' — jr') + (/• + § )^ = P' -f — j:') + — r ) A* 

and hence the equations of condition for the refraction 

0 = P'— P + (-r — 

In order to give a proper value to these equations, ami in 
general more accuratel}'^ to determine the capability of the in- 
strument, I must begin with the investigation of the probable 
errors with wliicli the results of the circle, when corrected 
by the table of the errors of division, are still affected. This 
investigation may be grounded on the differences of the polar 
distance in both positions of the circle ; if the probable con- 
tingent error of observation be expressed by 5 , the probable 
error of division, after applying the correction in the table by 
Cy the probable difference of the results of a eastern, and a' 

western observations is = ~ ~ j » and we liave, 


if the really existing difference be called u, 

(0-6745)’2 [u + 0"-028]==2«<^+ } 

wliere n signifies the number of polar distances that have been 
compared. Assuming a as determined in the 3d article, all 
the stars from the pole to « Cvgni inclusive give 
6'= ±V''2791'. 


This e is the limit of the probable accuracy of a polar di- 
stance observed in one position of the circle only, which by 
ever so great a repetition of observations never can be further 
diminished ; for a determination made in 5ofh positions of the 

circle the same limit is =-^=: d:0^''1976. 

V 

If a result be required which is to have a much smaller pro- 
bable error, it can only be found by employing for its deter- 
mination observations depending on distant points of the limb 
of the circle: the nature of the instrument requires, therefore, 
to have recourse to that means, wherever it is possible to do 
so, for determining refraction, latitiule, ike. 

The equations of condition for refraction have the probable 
errors 




where e', b, V signify the same for the lower passage nhich e, 
Oy a! express for the upper one. .From this formula the 
numerical values of the errors which are contained in the fol-* 
lowing tabic have been computed. 
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-3-11 

682-5 

1 -003 

Cygni 

51 21 21-25 

18-85 

- 2-40 

724-5 

1 131 

a Lyra? 

51 22 41-89 

41-24 

— 0-65 

7237 

1 -006 
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It is evident tliat the obseiTations may be much improved 
by adopting a somewhat greater refraction ; ibr the more ac- 
curate determination of its increase I have made use of all 
stars tlie zenith distance of which does not exceed 85® (as far 
as /3 Pet'sei inclusive); and by solving the equations of condi- 
tion 1 have obtained 

probable error = +0*076 
k =+0"*004624. =+0*0006068 

The stars culminating lower as far as Lyuc agree ver}^ well 
with this ; but I abstained from taking them into account be- 
cause the horizontal refraction has already a sensible influence 
on them, and for determining the horizontal refraction obser- 
vations at tlie time of rising and setting of stars may be more 
advaiitiigeously employed tluui meridian observations. A very 
complete set of this kind of observations has been made by 
Dr. Argelander, with Cary’s circle, which are contained in 
this volume; but I reserve Ibr another place the results to be 
deduced from them. 

The value of jc — combined with that of j:+y gives 
a’= 0''*033; x'= +0"*005; they are therefore almost Insen- 

sible, and it follows that the places of the pole derived from 
the two pole stars only very nearly agree with those detei- 
mined from all observations. The dilference is so small tliat 
it is nearly indifferent which of the two tieterminations bi* 
adopted, but the probability of the second one is greater than 
that of the former, both from the nature of the instrument and 
the evidence of the calculated probable errors, which are for 
a: and xf only =0'^*076. I have therefore applied these small 
corrections, as well as those arising froih the increase of the 
refi'action, to the polar distances of the stars given in the 5th 
article; these }X)lar distances have thus been freed from all 
those exTors, the coiTection of which was announced in the 
beginning as the object of this investigation. In order to per- 
ceive, at one view, how great the agreement has now become, I 
present in the following table a comparison of the four detei- 
minations of the polar distance made for each star, with the 
most probable one resulting from all observations in both 
passages, on the supposition of the pi’obable en'or of each of 

the four results being = -I* )• 


PoUu 



()/ Besbcrtj Agronomical Observation. 


Polar Di 
stance 


Passage. 

•West. 


u, UrsaD Min 


XX. 222 
> Draconis 


// 

—009 

-007 

9+010 12 
13+0-53 22 

7 +0-59 5 

10 +007 9 

10+004 11 
13+007 6 

8+0-57 11 
12 —0-08 10 
10 -0-10 6 
,10 -0-27 13 
111 -119 8 

9—0-29 
111 —I'll i 

8 -0-97 
10 “0-35 
11-0-54 

9 -0-67 
10 -0-39 
13 -0-26 

13 -0'32 
10-0 03 

14 - 0-21 

10 -0-27 
9 - 1*95 

10 -0 04 
10 +0'38 I 
5 +0-38 


11 -0-45 

7 +071 

10 4-0 39 
10 +0*50 

8 f0'31 

9 4-0 21 
15 +0-16 
15 -0-33 

11 -113 

13 +0-26 

9 -0-34 
9 -f 0-26 
91 + 0-421 6 - 1-06 
6 +0-65 

12 - 0-18 8 
10 1 0-62 12 

9-0-73 8 

14 +0-01 20 

14 -0-58 16 
10+0-28 10 
9 +0-45 9 

10-024 9 
9+0-28 11 
9 +2-23 6 

9 - 1-87 6 
7+1-74 5 

2 f 0-43 5 

6 I 2-77 5 

8 +098 7 
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This comj>arison seems to confirm that the manner of re- 
ducing the observations which has been cn)ployed 5 is correct 
as far as the accidental errors of observation will allow to per- 
ceive it; the remaining differences of the four independent 
determinations of eacli star arc cither not gi'cater than would 
be expected, or nowhere so regular as to prove the neglecting 
of any constantly acting error: I believe, therefore, that it may 
be assumed that the polar distances of the stars observed with 
Reichenbach's meridian circle, and computed agreeably to this 
investigation, vary, like the right ascensions, in both positions 
of the instrument and in both passages only on account of 
contingent errors, from each other : the separate investigation 
of each individual correction seems to justify the hope that not 
only agreement, but likewise correctness, has been obtained 
within narrow limits. 

It now only remains to reduce the refraction and its changes 
to the true Fahrenheit’s thermometer. The refraction is foinul 
for4‘8°*75 of Schafrin sky’s thennoinetcr =^.l*004d21<, where g 
signifies the number taken from the table in the Fundavunita 
Astronomiee : it follows from the 3d article and the supposed 
influence of the temperature on the mercury of the barometer, 
that the difference of two refractions for tlie readings t and 
of the exterior and the centesimal degrees r and , of the in- 
terior thermometer is = 


{ 14.10W i+iow ^ y 

^ ^ 1 -j-(T - 50 )« J 

where m is by supposition =0*00018484^, and fi has been 
found =0*0019 1'653. Let signify the true refraction 

for 48^*75 Fahr., and 1 : 1 -f § the ratio of the densities of the 
air at the points of boiling and freezing, as they must be as- 
sumed for representing as exactly as possible the changes of 
refraction : I suppose besides, agreeably to the accurate experi- 
ments of Messrs. Dulong and Petit, the ratio of the densities 
of mercury =55*5 : 56*5, and for the brass of the scale of the 
barometer 537 : 538. Then the true refraction will be = 


.1 I n/ b \ 5550 + 10 35700-fT^ 1 80+e. 16-75 

■^"''V333-28/5550-{-r ^ 53700-|-10 ^ fso-f e.(/*-32)* 


If we put y’= 0*997039 t — 0°*538 as found in article 2, we 
have for T = 48®*75, y’= 48°*06765; therefore the refraction 
observed at that temperature 


^.1 *004624 = 5(1 -f?/) 


5550-1-10 
5550 -fr' 


X 


53700 4- t’ 18 0-hg. 1675 

53700-1-10 ^ l80-|-g. 16-06765* 


This cqjuation maybe abridged by puttingT'= 30^*067), 

which 
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wliicli is not much different from the trutli^ and has little in- 
fluence; we then have 


l-00^624'=(l+j/) 


180+j. 16*75 
l8o-|-^. 16*06765 


and hence the true change of refraction = 


( 1 ) 


r( 1 + fA 0-9998266 IfiO -fg. 16*75 0*9998266 180-he 16*75 

SV l+w'(/-50)^ 180-hg(/-32)’ ]-fw(y'- 50 )- 180-i-j(/,_32) 

where 7;^'= 0*000089557. 

If 1 +y be denominated from this equation by the equation 
(1), the change of refraction will be 


} 


{ 1 180 16*06765 o 1 

l+m'(/-50)* 180+f.(/r3^ J 

The same is by observation substituting for t 

— §.0 9960353 50)000010248 ^ H (/~ 60)0*0019497 

These two equations give 

1 + = 1*003282 - - - - - probable error = +0*00061 
§ = 0*36438— (/+/- 100)0*000000501 +0*0016. 

The latter is therefore almost independent of the tempe- 
rature of the observations ; indeed § may without hesitation be 
assumed =0*364385 as the mean temperature of all obsei*va- 
tions will be nearly =50°. If w'e suppose tliat the mean 
humidity of tlie air is nearly the mean between dryness and 
saturation, it will be seen from article 3 that this determina- 
tion is in near accordance with tliat found by Gay-Lussac, 

In order to satisfy as nearly as possible the observations at 
Kbnigsburg, the refraction derived fromBradley’s observations 
must be multiplied by 1*003282 ; but this change, small as it is, 
would perhaps not be necessary if w^e had a more accurate 
knowledge of the meteorological instruments used by Bradley; 
his thermometer was in melting snow at 33° to 33^°, and ac- 
cordingly I assumed that it was 1°*25 too high; but I am in- 
debted to Prof. Tralles for the communication, that melting 
snow when already mixed with water always gives the freezing 
point too high, so that the correction applied to the thermo- 
meter becomes doubtful ; but without this correction the new 
refractions would hardly differ from the former ones. 

[To l>e continued.] 
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XLIV. On the Specific Heat of the Gases. By W. T. Hay- 

craft, Bsq . 

[Concluded from p. 207<] 

Experiments on Hydrogen. 

ILJ YDROGEN gas was procured from the decomposition of 
^ -*■ water by means of sulphuric acid and zinc. The part B 
Plate II., was filled with the smuc, and the following experi- 
ments were made. No. 1. 

In this experiment die calorimeters were filled with water 
of the same temperature, and the process was conducted on 
rather a different principle than the former ; namely, it was 
continued until the calorimeters ceased to rise in temperature, 
or, rather, till the temperature began to fall. This latter cir- 
cumstance would take place when the heat communicated by 
the gas was exactly eoual to that abstracted by the colder sur- 
rounding medium. The number of degrees of temperature, 
then, which each gas would sustain in its calorimeter, will be 
the ratio of its power for giving out heat, and consequently of 
its capacity for caloric. 

The temperature of calorimeter A, at the beginning of the 
experiment, was about 50°, and after 105 minutes the tem- 
perature of calorimeter A was 82''|^, and that of B, contain- 
ing hydrogen gas, was 82°^^, and tlie surrounding medium 
60°^^iy, indicating the comparative capacity of hydrogen to be 
98*64, being a difference so trifling, that it may be regarded 
as the same as that of atmospheric air; if we make allowance 
for the evident greater ratio in its heating, and the smaller 
ratio of its rate of cooling at the end of the experiment. This 
will be seen by the following table. 

T»’ini>erature of A, Temperature of B, 

containing Atino- roiitannng Hy- 

splirfic Air. drogen Gan. 

At the beginning') 
of experiment, J 

In 5 minutes, 59 58*6 

In 10 minutes, 

In 15 minutes, 

In 20 minutes, 75 78/^ 

In 25 minutes, 76 

In 30 minutes, 79 77A 

In 35 minutes, 78^g 

In 40 minutes, 

In 45 minutes, fli 

in 50 minutes, 83 

In 55 minutes, ^^ 27 ) 

In 60 minutes, A 

In 65 minutes, 8^ A 

In 70 minutes, No. 2. 
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^ No. 2. 


Temperature of A, 
containing Atino- 
opheric Air. 

Temperature of 
containing Hy- 
drogen Oa«. 


At the beginning 1 
of experiment, J 

\ 49/^ 

49/5 

Inferred Capacity. 

After 5 minutes. 



10500 

After 10 minutes, 

60 


10424 

After 15 minutes. 


64/3 

9950 

After 20 minutes. 

67/^ 

67/c 

10002 

After 25 minutes. 

69/^ 

69/3 

10000 


This last ex})eriment was conducted as the former ones. 

The air appeared, after the experiments, to contain 88 per 
cent, of hydrogen gas, as indicated by explosion with oxygen 
gas 

111 these two experiments it may be observed, that the watery 
vapour which may be presumed to be in the hydrogen gas, 
before it had been sufficiently exposed to the drying influence 
of the muriate of lime, seemed to decrease in specific heat, ex- 
actly contrary to what might be expected. In the first ex- 
periment, at the expiration of the first five minutes, it bad a 
capacity of 9222, pretty nearly the same as indicated in the 
experiments of Messrs. De la Roche and Berard ; but in pro- 
portion as the experiment had advanced, and the hydrogen 
liad been exposed longer to the muriate of lime, its specific 
heat approaciied to that of atmospheric air, till, at the end of 
the experiment, they were quite equal. 

No. 2. was performed upon the same hydrogen, in its driest 
state ; and throughout the whole cxjieriment it indicated also 
a capacity ecjual to the standard. In this experiment I know 
of no source of fallacy, as the gases, while entering into the 
calorimeters, were of exactly the same temperature, and care 
was taken to ensure accuracy. 

Azote. 

Of azote I shall merely state, that last year I performed 

* Tlie apparatus which I found most convenient for exploding gases, is n 
modification of Dr. Ure’s syphon eudiometer. It consists of a hole bored 
in the solid bottom of a mercurial trough, representing an inverted syphon ; 
one end of which opens into the part containing mercury, and the other 
through the edge of the trough to the open air. To the latter opening 
is cemented an open glass tube ; and to the former a common graduated 
eudiometer is made to fit accurately. When this apparatus is used, the 
graduated tube is filled in the usual way, and applied to the opening com- 
municating with the trough. Mercury is poured into the other tube, to 
the same height os that contained in the graduated one. The finger is 
then applied to the open tube, and the electric spark passed. After the ex- 
plosion, more mercury is poured into the open tube, to the same height 
that it iiad risen in the eudiometer, after which the degrees are read off. 

•similar 
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similar experiments u}x>n this gas, the results of^hich were 
perfectly analogous with those now detailed ; and as all the 
experiments agree that it has by volume the same specific heat 
as atmospheric air, namely 1000, I thought it needless to re- 
peat them* 

Carhuretied Hydrogen. 

In my former experiments on carburetted hydrogen, pro- 
cured from the decomposition of sea-coal, I concluded that it 
also had the same capacity as atmospheric air ; but I have since 
found that the capacity of this gas varies extremely, according 
to the modes in whicn it is procured. That produced from 
sea-coal seems to have a capacity nearly ecpal to the standard ; 
that from the decomposition by heat ot animal fat, has a much 
greater capacity. From the following experiments, however, 
it will appear that olefiant gas owes its increased capacity to 
the empyreumatic or ethereal vapour with which it is usually 
combined. 

No. 1. 

This experiment I conducted in the san\e way as No. 1. on 
hydrogen gas. The part H was filled with olefiant gas ob- 
tained from the gas-}}ipes of a public Company. The calori- 
meters at the beginning of the experiment contained water of 
the temperature of 50°. At the end ol*5() minutes the calori- 
meter A had acquired its utmost temperature of and of 

B that of 93°H ; the surrounding medium being 

No. 2. 

The calorimeters were of a temperature of at the be- 

ginning of the experiment: after 55 minutes, the calorimeter 
A had acquired a temperature of 92°^ JJ, and B that of 94°^^j ; 
the surrounding medium being 65°. The average result of 
these experiments, Nos. 1. and 2., indicates the specific heat 
of olefiant gas to be 10559. Though the results of these two 
ex}>eriinents do not quite agree with those 1 formerly made, 
yet the difference is very trifling, and may be »ii})posed to 
arise from the greater freedom of the gas I Ibrinerly made use 
of, from empyreumatic vapour. This will appear probable 
from the following experiments. ^ 

No. 3. 

The part of the api)aratus B was filled with carburetted 
hydrogen, procured by the destructive distillation of mutton- 
suet. The calorimeters were filled with water of the tempera- 
ture of At the end of 40 minutes, the calorimeter 

through which the olefiant gas passed had acquired its ex- 
treme temperature of 95°, the other that of 88°,] the sur- 
rounding meilium being 65°/^ ; indicating the specific heat of 
olefiant gas to be 12777. That 



265 


Mr. Haycraft on the Specific Heat of the Gases. 

That the gas procured from animal fat contains more em- 
pyreumatic vapour, is evident from its sensible cjiialitics, which 
may account I’or its greater specific heat, compared with that 
procured from sea-coal. The gases, at the end of the experi- 
ment, were exactly of the same temperature as when entering 
into tlic calorimeters. 

No. 4. 

The last experiment was repeated, except tlial the ole- 
fiant gas was procured from alcohol and sulphuric acid. After 
25 minutes, the calorimeter A had assumed the temperature 
of and calorimeter B that of 7.5°*10; the surrounding 

medium being 54*° ; indicating the capacity of olefiant gas to 
be 10643. 

No. 5. 

The last experiment was repeated, and gave a result of 
10674; the medium result of experiments Nos. 4 and 5, be- 
ing 10658, indicating the capacity of olefiant gas procured 
from alcohol and from sea- coal to be almost exactly ih** same. 

No. 6. 

Wishing to ascertain if the ethereal or empyreumatic va- 
pour in olefiant gas affected its specific heat, I poured a few 
drops of sulphuric ether into the part of the apparatus con- 
taining atmospheric air, that the latter, as well as the olefiant 
gas, being equally saturated with the vapours of ether, it might 
be ascertained what effect that condition might have on the 
capacities of the gases. The part B contained the olefiant 
gas as before. After 40 minutes, both the calorimeters had 
acquired a temperature of the surrounding medium 

being 61®^^. The inference, then, may fairly be made, that 
it is the combined vapour that increases the specific heat of 
olefiant gas. 

Experiments on the Air of Respiration. 

Having last year made more tlian ten experiments which 
prove tluit the mixtures of carbonic acid with atmospheric air 
exposed fi'eely to water, and at a temperature of about 100^^, 
had a much less capacity for heat tlran atmospheric air had, 
under ordinary circumstances, and this curious fact seeming 
to throw some light upon the physiology of animal respira- 
tion, I filled the part B with air from the lungs, and the part 
A with atmospherical air. 

The heating apparatus was kept, by means of a lamp, at the 
temperature of between 97°g§ and l6o°^|y. After the end of 
35 minutes,the calorimeter through which the air of respiration 
passed attained the temperature of 59°™ and the other that 
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of 61°^; the surrounding medium being 54'°’16, indicating 
the air of respiration to be 6875. 

No. 2. 

The last experiment was repeated, when the calorimeter 
arose from 56^^% to 58°^|}, and B from 56°/^ to 57®^§, in- 
dicating the capacity of the air of respiration to be, as in the 
last experiment, 6875. 

It may not be improper in this place to state, that in my for- 
mer experiments mixtures of carbonic acid and atmosj)hcricair, 
under different conditions of temperature, and combination with 
watery vapour, had relative capacities of 3333,66666*9999, 
and 13333. It was my intention to have repeated those ex- 
periments in such a way as to ascertain the precise conditions 
under wliich these changes of capacities took place ; but, from 
various engagements, I am unable to do so. I may remark, 
however, that the last two experiments seem to indicate, that 
the air of respiration enters into the second of this series, 
making allowance for the diflcrence of the standard of com- 
parison ; this being in my former experiments common un- 
dried atmospherical air, while the standard of the latter was 
the same air carefully dried. 

There is also a curious coincidence between this last-men- 
tioned series of capacities of gas in tlillerent states of combina- 
tion witli water, and the expansive forces of air combined also 
w'ith different proportions of watery vapours. Having pro- 
cured a glass globe, to which a small stem w as connected, in 
such a way that mercury contained in the hollow ball would 
rise into the stem upon any increase of the expansive force of* 
the air contained in the ball, I filled the latter with air at a 
temperature of 60° ; after which the ball was immersed into 
boiling water. In a short time the mercury rose into the stem 
to the height of 7 inches. The experiment was repeated, ex- 
cepting that a few drops of water w ere put, togetlier with the 
air, into the ball. The mercury, after the immersion of the 
ball in boiling water, rose to 21 inches. Afterwards, on pass- 
ing a quantity of water into the ball, the mercury, after its 
immersion, rose to 28 inches. Some months afterwards, on 
repeating the experiment, the mercury rose in one instance to 
14 inches. Thus we have a series of expansive forces of air 
united to w^atery vapour of 7, 14, 21 and 28 inches: it was 
upon this principle that I contrived an air thermometer. The 
form of it is similar to that of the differential thermometer in- 
vented by Professor Leslie. One ball contained atmospheri- 
cal air dried by means of muriate of lime ; the other contained 
air in its usual state. Interposed between the balls was a co- 
lumn 
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lunin of the volatile spirit of turpentine. Upon any rise of 
the tcmperfiture of the atmosphere, the column immediately 
rose at the side of the dr3^ ball. After some time, however, 
the instrument seemed to have lost its power ; and after a still 
longer period, the ball containing dry air had the greater ex- 
pansive force. This I accounted lor by supposing, that the va- 
pour of turpentine had in process of time combined with the 
dry air, and had given it its greater expansive jiower. This 
thermometer is now a remarkablj’^ delicate one, though its de- 
grees are of very unetjual length, and appear to vary by lapse 
of time. Probably hydrogen gas contained in two platina 
balls, in one of which a little mercury might be placed, con- 
nected together in the same way, would mhke an accurate py- 
rometer, indicating teinj>eratures as high as the melting point 
of platina. 

Tliere is another condition under which air is capable of a 
great variety of s})ecific heats, namelj^, when it exists in dif- 
ferent degrees of density, whether arising from pressure or 
other causes. The increased capacity of air, when under lesser 
degrees of atmospheric pressure, has been properly made use 
of to explain the extreme cold which exists in high regions ; 
and its decreased capacity under mechanical pressure, also 
satisfactorily accounts for the heat evolved under that condi- 
tion. This j)rinciple, so far as I know, has not been used to 
explain one cause of the intense heat i^roduced during the 
combustion of gunpow^der and other explosive mixtures. If 
we reflect a moment, however, we shall perceive that the re- 
sistance of the pressure of the atmosphere to the ex})ansion of 
the nascent gases produced by the combustion, will cause 
them to exist in a state of greater density than when the re- 
sistance of the atmosphere has been finally overcome. It is 
during this state of potential compression, if I may use the 
term, that the intense heat is produced. After the first ex- 
plosion, however, the gaseous products will expand, and then 
there w ill necessarily be an absorption of caloric, and conse- 
quently comparative coldness, produced. In order to ascer- 
tain whether there is a permanent evolution of caloric, occa- 
sioned by the combustion of gunpowder, I made the following 
experiment. 

Having a receiver containing 528 cubic inches, filled with 
water of a temperature of 52°, placed in a pneumatic trough, 
the surrounding atmosphere being also 52°, I introduced 24-0 
inches of the aeriform fluids, produced during the combustion 
of that composition of gunpowder which is used for pyrotech- 
nical purposes. After the explosion, the gas in the upper part 
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of the receiver had acquired a temperature of nearly 54f°, and 
the water not so much. Tliis experiment shows, that though 
heat is evolved in the combustion of gunpowder, its quantity 
is not nearly so great as has been imagined. Again, if we 
consider that the jiroducts of the combustion of gunpowder 
have not, by direct experiment, been proved to have a greater 
specific heat than the ingredients of that composition, tlie phac- 
nomenon of heat being produced during that combustion 
should not be urged as an objection to the hypothesis of Black 
and Crawford. Indeed it appears ver^^ j^robable, from tlie 
inspection of tlie table of specific heats of different bodies, 
that those elastic products have a less capacity than the in- 
gredients of guiqiouder, from ^^hich they are produced. For 
example, azote, which ronqioses two-thirds of the elastic pro- 
ducts, has a capacity of 2669, and carbonic acid, comprising 
one-third of the products, if my ex])eriments are to be trusted 
to, has a capacity of only 1751, water being 10000. Nitric 
acid of a specific gravity of J,135t has a capacity of 5760. 
The azote, therefore, and oxygen, uliich is produced from the 
decomposition of one of the ingredients forming the elastic 
products of not half the specific heat of that ingredient, should, 
according to the hypothesis of Black, evolve heat. This might 
take place even if v^c make allow^ance for the lesser capacity 
which nitric acid has in its state of one of the ingredients of 
the nitrate of potash. 

The same condition of jiotential compression may also con- 
tribute to the intense heat which lakes place in a blast-furnace. 
This heat is known b}^ all conversant with the phaaiomenon to 
be, not in a ratio of the fuel consumed, but of some compound 
ratio. This may be explained in the following manner : 1st, A 
quantity of air is forced into contact with the coals in a state of 
ignition, and its temperature is suddenly raised extremel}" high. 
2d, In this condition, were it not for the pressure of the atmo- 
sphere, it would become as suddenly expanded. 3d, Had this 
expansion taken place, it would have acquired an increased 
capacity, and would consequently have absorbed a considerable 
portion of the caloric evolved by the combustion, tending 
thereby to lessen the capacity of the heat. 4th, But the heated 
air being prevented by the pressure of the atmosphere from 
expanding in a ratio equal to the temperature acquired, the 
absorption of caloric is lessened, and a greater proportion of 
the heat of combustion is rendered free. Thus, although the 
total quantity of caloiic evolved at, and consequently to com- 
bustion, may be in a direct ratio of the quantity of fuel con- 
sumed ; vet the intensity of the thermometrical heat at the mo- 
ment, 
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ment, and at the place of combustion, will be greater in a com- 
pound ratio, directly as the pressure of the atmosphere, and 
inversely as the times of expansion of the air employed in the 
blast. These times are, of course, inversely as the intensity 
of the blast. The thermometrical heat, then, at the moment 
and place of combustion, will be in a compound ratio of the 
quantity of fuel consumed, the weight of the atmosphere, and 
tne quantity of air employed in tlie blast in a given time. The 
same rule will hold even in what are called Chimney Fur- 
naces ; and it is ascertained by experience, that those furnaces 
of steam-engines through which a greater quantity of air 
passes in a given time, consume a proportionally less quantity 
of fuel to produce the same effect. Probably blast-furnaces 
might be advantageously employed in lessening the quantity 
of fuel used for those valuable machines. 

Although, according to the foregoing experiment, it appears 
contrary to my original expectation, that, by volmiie, oxygen 
gas has the same specific heat as carbonic acid, it by no means 
follows that caloric should not be evolved during the forma- 
tion of the latter by combustion. This formation does not 
consist of a conversion ol oxygen into carbonic acid, but of a 
union of two ingredients into a compound, having an absolute 
capacity for caloric ecjual to One of the ingredients only, namely, 
the oxygen gas; consequently the whole absolute heat of the 
carbon is rendered free. 

The direct results of these experiments show, that the spe- 
cific heats of all the gases experimented upon are to each otlier 
inversely as their specific gravities ; and, 2dly, That different 
states of combinations of the gases with aqueous and other 
vapours, affect the capacities of the gases, and that probably, 
in some instances, in a regular arithmetical progression, cor- 
responding with the arithmetical rate of expansive force of the 
gases in different states of combination witli vapour. The 
most interesting result to the physiologist is, that the air of 
res})i ration, at a temperature of between 100^° and 95®, has a 
less specific heat than atmospherical air. Many experiments 
were made which are not here detailed, which showed that 
the air of respiration, at the temperature of 102® and upwards, 
and of 91® and downwards, had a capacity the same as that 
of atmospherical air. I should feel a hesitation in stating 
these results, had not experiments, very often repeated, during 
a course of several months, warranted me in my conclusions. 
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XLV. An improved demonstration of Sir Isaac Newton’s 
JRinomial Theorem^ on Flux tonal Prliiciplcs^ more espccialhj 
calculated fat' the young Student in Mathematics. By the 
Rev. L. Evans, F.R.S. and A,S. 8^e. 

T ET (P + PQy^ represent any binomial to be involved or 
extracted, n being any power, or root, of the given quan- 
tity P+PQ. 

Now, (P+ PQ)” = P" X (1 + Q)\ 

And here we may preliminarily observe, that 

(1+Qr=l+2Q + Q% 

(1+Q)^=1+3Q + 3QHQ\ 

(1 + Q)^=1 + + 6Q“ -f- &c t 

Hence, generally, w^e are induced to assume the 7ith power of 
(1 -fQ) by a series, as thus, 

(l-hQ)’^ = l+ AQ + BQ^ + CQ^ -f DQ^ + EQ 4 &c. the co- 
efficients A, B, C, D, E &c. in tlie respective terms of the 
series, after the first, to be determined liereiilter. Let, now, 
both sides of this ecpiation be put into fluxion^, and we have 

w . (1 + Qfr* Q = AQ + 2BQQ + 3CQ Q + 4DQ'Q + 
SEQ^Q + &c. 

Dividing both sides by Q, 

« . ( 1 + Q)”" ' = A + 2BQ + 3CQ" + 4DQ' + 5EQ^ + &r. 

This equation being divided by the assumed one, 


n.(l f Q) 


/i-l 


(1-hQr 

Or, 


i-hQ 


A-|-2Ba f 3CU'-l-4BaJ -hSEQi-f &c. 
l-pAQ-f liClH CCP-fDCtifECis-p&c. 

A4-2BQ+3Ca’-|-4DQ» f 5KQ«-f &c. 

1-f- AQ-l- mi^-h CQ3-f DCpH-EQ'&c. 
Multiply by the alternate denominators, 

?i -f nAQ + wBQ' + ?^CQ^ + 7^DQ'^ 4- 7zEQ^ + See. = 

A + 2B\ 

and by transposition, 

+ wA^ 

?i-A— 2B V 

- . 

By the lemma in Section XIV. of Simpson’s Algebra, we 
have 1. n — A = 0; 

2. «A— 2B— A=0; 

3. wB— 3C— 2B=0; 

4. «C— 4D— 3C=0: 

5. «D— 5E-4D = 0; &c. 




— mB") 4-»C "i +«D') + ") 

Q-3C VQ'‘-4D J-Q’-SE }Q*- y&c.=0. 
-2Bj -3Cj -4Uj -} 


Now, 
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Now, from these equations are derived the values of the re- 
spective coefficients A, B, C, D, E, &c. thus, 

1 . From w — A = 0, 

72 = A. 

2 . From wA— 2B— A = 0; 

72A — A = 2B, 

(72 — 1) A = 2B, 

w— 1 

♦ A = B, by substitution, 
n , B. 

3 . F rom 7/B — 3 C — 2B = 0, 

(72—2). B= 3C, 

B = C, by substitution, 

7I,-- I W — 2 

= C. 


4. From 72 C— 4D — 3C = 0, 

(72 — S) . C = 4D, 

C = D, by substitution, 

7t — 1 n—Q. n— 3 

«• — '-I-' — = 

.3. From 72 D — 5E — 4D = 0, 

(w— 4 .). 5E, 

= E, by substitution, 

7,_1 „-.2 W— 3 „-.4 XT' 

=L&c. 

Having, thus, found the values of the several coefficients, 
A, B, C, 1), E, &c. the assumed equation, by the substitution 
of these respective values, will become 

(l+Q)'‘=l+wQ+«.i'^Q^ + M.’i“‘ 


= E &c. 




71—1 7i— 2 n— 4 , Q 

- -3- . Q^+ &c. 

Then P”x(H-Qr, or 

(P + PQf = P" + PhQ + P« . -^Q* + Pm. + 

Pm . ^ Q"+&c. 

Or, by writing the coefficients of Q more conveniently, 

(P + PQf = P"+ P”mQ + P”«Q^‘ .Q + P’M.’i^’.Q^'i^Q + 

pV!i^.^Q^.^Q + &c. 


In 
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In this series we may observe that its first term, P”, is the 
coefficient of wQ in the second term ; the second term, P”wQ, 
is the coefficient of in the third term ; the third term, 

. Q% is the coefficient of ^^*0 in the fourth ; the 

fourth term, P’^w. is the coefficient of Q in 

the fifth term, and so on, in like manner, ad iiifinitiim. Now, 
putting 

A = P”, the 1st term, 

B = P”wQ, the 2nd term, 

C = P^w . the 3rd term, 

D= P%.- ^ - . 0^9 the 4th term, 

E = n . Q% the 5th term, &c. 

. . ^ ’ 

Then, by substitution, we have 

(P + PQ)" = P” + M AQ + ~BQ + ^ CQ + DQ + 

-^^EQ + &c. 

And, if we make W5= •^, whether affirmati\e or negative, 
integral or fractional, we shall have 

m 

(P+PQ)-'*p-4.^AQ+^BQ + !:i^CQ + 

’^DQ+ +&r. 

which is exactly Sir Isaac Newton’s Binomial Theorem. 

For facilitating the exemplification of this celebrated theorem, 
it may not be improper to observe, that P is the first term of 
the binomial to be expanded ; Q the second term divided by 

the first, namely, = index of the power or 

root. ^ 

A = P = 1st term of the series, 

B = — AQ = 2nd term, 

C = ^BQ = 3rd term, 

D = = 4th term, 

E = DQ = 5th term, &c. 
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XL VI. Remai'K's on the Gothic Ornaments of the DuomOy 

Battistn'o^ and Campo Sanio^ of Pisa, Bp Arthuh Taylor, 

Esq. E.S.A.y Member of the Homan Acadcmij of Arcadians'^ * 

^ I^HE Cathedral of Pisa, and its dependencies the Baptistery 
and Campo Santo, have become particularly known to 
the English antiquary, from the various opinions f which 
have been formed with regard to the genuineness of some of 
their details, and from the support they have been thouglit to 
give to one of the theories of Gothic Arcliitecturc. It will be 
the object of the present paper to record such observations 
upon the parts iti question as the writer was enabled to make 
during his stay at Pisa in the present winter. 

Of the three buildings, the first which will here be consi- 
dered is the Campo Santo^ being that upon which the most de- 
cided opinion has been formed. The Campo Sa?ito may be 
briefly described as an open portico or cloister of four sides, 
composed of a light arcade of Roman architecture, the arches 
of which spring from sejuare pilasters adorned with a base and 
upper cornice. These arches, wdiich are all circular, contain 
the Gothic tracery w hose originality or posterior addition forms 
the subject of dispute in the building before us. It was built 
from the design of Giovanni da Pisa, one of the most cele- 
brated artists of the Pisan school ; begun in the year 127H L 
and finished, according to the best authorities, in 1283; the 
Gothic work, it be necessary to add, is of the rich and 
tdaborate kind which is seen in the skreens of some of our 
churches, and particularly in an arch of the south transept of 
Norwich cathedral. The following arc the remarks wliich 
occurred on a careful view of the interior. 

First ; That the marble of which the tracery is made is of a 
different kind from that used for the other parts of the fabric ; 
the former being Carrara, the latter from the mountains of 
San Giuliano, near Pisa. Secondly ; The Gothic work in 
question (w^hich is sustained by a centre pier, two very slender 
round columns, and two half columns attached to tlie faces of 
the grand pilaster) is in every instance unconnected w ith the 
arch, and in more than forty of the arches day-light appeared 
between the luilf-pillar and the pilaster to whicli it is attached, 

* From the Arclioeologia, vol. xx. 

'j' See the controversy between Sir IL Englefield and Mr. Smirke, in the 
Arcliapologia, vol. xv, ; also the Rpv. W. Gunn’s “ Inquiry into the Origin 
and Influence of Gothic Architecture.” 

J According to the Pisan Chronology, which is a year later than the 
common style, 

Vol. 64. No. 318. Oc/. 1824. Mm the 
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the fissure in soujc cases extending through a great part of the 
height of the pillar. The tracery which springs from these 
pillars diverges from a capital, corresponding in position, and 
generally in design, with the cornice which marks the com- 
mencement of the great circular arch. From this circumstance 
it is evident that the capital of the half-piWar should blend 
w ith that part of the cornice of the pilaster against which it is 
placed ; this, if the whole w ork w ere of one time, would have 
been accomplished by forming the capital on the same stone 
w ith the cornice. The fact, however, is different ; in fifty in- 
stances the cornice is cut, or rather broken away, to admit the 
capital of the half-pillar, and in tw'clve, the capital is cut at 
the top so as to fit it against the cornice. Of these two me- 
thods, the former (probably from the friability of the stone) is 
so very awkwardly practised, that the cornice is generally 
much dilapidated, and the capital (wliich is always perfect and 
entire) ajipears seated in a large irregular cavity. On the 
north side, indeed, it will be found tliat nearly the whole face 
of the cornice is sometimes destroyed ; an eflect certainly not 
produced by the injuries of time, and by no other cause than 
the mallet of a careless workman. Thirdly; In those arches, 
six in number, which form the passage ways to the inner 
ijuadrangle, or burial ground, a portion of the top of tlie pe- 
destal in the great pilasters has been cut out and rei)laced by 
another piece formed to support and bind the half-pillar of the 
tracery ; this operation, also, hath been performed with suffi- 
cient mal-adroilncss to leave no doubt as to an alteration from 
the original plan of the building. It has been remarked that 
the capitals of tlie Gothic pillars correspond geneiaUy in de- 
sign with the cornice of the Roman arch ; it may be right to 
add, however, that the enrichments of the former are always 
more delicately cut, and that the similarity is merely that of a 
free imitation. From the facts now stated, it is evident that the 
Gothic tracery of the Campo Santo is certainly the addition 
of a later age : it only remains to fix the period at whicli the 
addition w as made. For this purpose recourse will be had, 
without hesitation, to tlie tablet on the north side of the 
building itself, — an authority which has doubtless been cited 
and discussed in former dissertations, but which it may not be 
amiss to produce on the present occasion in a faithful copy from 
the stone 

* The artist mentioned in tli^ tablet is doubtless the Antonio Pisano of 
Muratori: Anno 1461, Antwiius PisamiSy gemmarum pretiosorumque tapi” 
dum scidptura claret.^'* 


Whatever 
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Whatever difficulty there 
may be in understanding 
some parts oT this inscrip- 
tion, in reference to the 
number of the arches, there 
can, it is submitted, be no 
doubt that its intention is to 
record the erection of perfo- 
rated marble windows in the 
year and it is diffi- 

cult to imagine what other 
objection can be made to 

the date assigned, than that, 

according to a general theory, Gothic Architecture must have 
been discontinued at an earlier period. How far this o})inion 
is supported by facts, will be left for future inquiry. One cir- 
cumstance only will be noticc^d in conjirmation of the date. It 
is known that the design of the patrons of this later work was 
to fill the arches with coloured glass ; this, considering the 
vast size and number of the windows, it is not likely would have 
been attempted with the ancient stained glass composed of 
small pieces ; it is llierelbre more reasonable to refer the work 
to an age in which the fabric of painted glass, in larger panes, 
was commonly known. With regard to the notice taken of 
the Campo Santo by Vasari, it may first be observed that his 
description is perlectly indefinite ; but allowing it to be in 
hostility with the date assigned, it remains to be demanded 
whether the negative evidence, arising from his omitting to 
notice an alteration wliich took place eighty or an hundred 
years before his time, can be placed in oj)position to the posi- 
tive and authentic testimony wliich has just been advanced 


To proceed to the Battistero : this magnificent structure 
was begun by Diotisalvi in the year 1 1 53, IMsan style, and is 
for the greater part in the circular Romanesque manner which 
prevails through the whole of the Duonio^ and characterizes 
most of the early buildings at Pisa. The lower story is 
adorned with large arches supported by Corinthian pillars, 
and is free from the slightest mixture of Gothic ornament. 
The SECOND is a range of smaller round arches, much re- 

* Tronci says of the Campo Santo, “ reeto fimto e perfezio^into in 
tutto il magnijico edifizio fino aW anno 14fi4, in tempo dell* Jrcivescouo Filip- 
po de* Medici y come si Iq^gc in un allra inscrizione pure in viarmo ncllo sti- 
pile del portonc incontro la capptlla della Barbarcsi^ay ho<^^i dc Batiaghniy 
lU'lla fdccia vhc mina ve/so il campo** Mem, 1st, Sfc. p, 

Mm2 sembling 
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sembling those which are commonly found on our Norman 
churches : three of these occupy the place of one of the lower 
story. From the top of these arches, without any intervening 
cornice or line of separation, there rises a series of projecting 
canopies or pediments, alternated with lofty Uibernacles and 

E innacles. Tlie third story (commencing from a cornice be- 
ind the pinnacles) is occupied by windows, each fonned of 
two lights divided by a niunnion supporting two trefoil arches, 
under a circular arch. Between the windows are flat pilas- 
ters surmounted by small Gothic canopies, and above them, 
a pointed pediment or gable rising a little above the parapet. 
In the roof or cupola there are (on one side of the building) 
four apertures or window^s adorned with pediments and crockets 
of a decidedly Gothic cliaracter. 

From the description here given it w’ill be evident that 
there exists in this building a great confusion of styles, and 
much to mislead the judgment upon a general cursory obser- 
vation. It was, therefore, thought advisable to attempt a more 
close examination by venturing upon the cornice which runs 
round the exterior, at the commencement of the third story. 
In this place it was easy to touch the pinnacles which ascend 
from the arches below^, and it w'as immediately found that the 
marble of which they are made differs from that employed in 
any other part of the fabric ; the difference in colour m«ay in- 
deed be seen from below. It w^as observed, in going round, 
that the pinnacles w ere in no way so connected wnth the build- 
ing as to have been necessarily erected at the same time ; that 
they sometimes merely touch the cornice, sometimes stand 
clear altogether, and are sometimes let into it : in the latter 
case, it is plain, beyond all doubt, that tlie cornice was chip- 
jied or broken away m situ^ the fracture proceeding from above. 
The angular pediments beneath could not be seen to advan- 
tage in this position. With regard to the trefoil windows and 
pediments of the thhd story, it was found that they certainly 
w'ere original — speaking with reference to that story, the 
munnions and pointed arches binding in with the w'ork. It 
is not to be assumed, however, that these parts, though of a 
Gothic character, are in the same style with the pinnacles 
above described. Plain in design, and simjffe in execution, they 
may be compared with specimens of the early pointed style 
in our own country, or with the half-Gothic style of Lombardy. 
The little canopies on the pilasters, and the apertures in the 
roof, appear to have the same character as the pinnacles. 

Of the interior of the Baptistery we have chiefly to remark 
the sini})licity and uniformity of its architecture, and its free- 
dom from any the least mixture of the Gothic style, excepting, 

of 
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of course, the glaring anomaly of one arch in the gallery, fill- 
ed with rich tracery. This embellishment exhibits precisely 
the same appearances with the Gothic work in the Campo 
Santo, and is no doubt the beginning of an unfinished design 
of a similar kind, and of the same age. In tlie gallery which 
runs round the building, it may be observed that for some 
feet from the springing of the roof the side wall is continued 
with a new material, as if carried up at a later time. This 
change takes jiJace just about that part where the trefoil win- 
dows are seen in the third story of tlic exterior- There are 
also traces of an intended groined roof, which would take its 
coinmenceinent from the termination of the old work. From 
these circumstances it may be inferred that the building was 
either left for a time unfinished, or that a former roof was re- 
moved lor the jmrpose of giving it greater elevation : in either 
way the difference of style in the exterior is accounted for. 

On a general review of the v^hole, the following were the 
conclusions, as regarding the exterior, which ajipcarcd least 
open to objection. That the uork is composed in three dif- 
ferent styles, the pure Komanesejne of the first and second 
stories ; the Lombardic, or mixed Gothic, of the third ; and 
the Tedesque, or florid. Gothic, of the accessory details : and, 
secondly, that from the relative position of the several parts, 
it is jirobably the woik of three different ages. In forming 
the division whicli has just been stated, the chief difficulty was 
I'ound in regard to the pointed canopies above the small arches 
of the second story. Whetlier there be any tibjection to their 
being classed with the pinnacles with which they are connect- 
ed must be left to a more competent decision ; but inasmuch as 
concerns the jiossibility of their being additions, it will suffice 
to say, that no architectural embellishments can hang more 
loosely upon the fabric to which they belong. 

It may not be uninteresting to accompany the foregoing de- 
tails with a few historical notices ; and in the first place to re- 
mark, that a current opinion relating to tlic Baptistery is, that 
it was begun and finished in the s])acc of eight years, namely, 
between the years 1152, and 1160*. This opinion is justly 
condemned by Morroiia, in his Pisa It lust rat a f, who still, how- 

• Thus Martini, in his Thcatrum BasiliccB Pisano:, p, 9.3 : “ Tempium 

hoc fnit inccvptnm anno 1 1 .32, mense Augnsti. — ah&oOiUim verd fiiit anno 1 160, 
nt cniitur ex (jiwdam pervetusto codice in ejusdem pnmatialis liasiiiccc Ar- 
ehivio existenteP What this codex is, he does not condescend to inform 
us. So also Milizia, in his Lives of the Architects; ** Dioiisalvi fu un ar^ 
chitelto die nel 1 152 cdifico tl Bat list cro di Pisa, e dopo otto auni lo tcr~ 
niinoP t Second edit. Leghorn, 1812. 


work 
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ever, appears to consider the entire fabric as the design and 
work of one master, leaving the time ofits completion to tliecon- 
jectureorthe research of his reader. The principal facts which 
this author has collected are, that the Baptistery was begun in 
1 152, or 53, according to the Pisan chronology ; that the work 
was suspended for want of money after reaching the first or per- 
haps the second order, or story, of the exterior ; and that it was 
continued by means of a voluntary montlily contribution from 
the inhabitants ; adding that Dempster alone refers tliis levy to 
the year 1 1 64-. He also cites another historian, Ron cion i, as say- 
ing that the first column to the east was set uj) on the first of Oc- 
tober 1156, and that on the 15th of the same montli the whole 
of the remainder, with the first vault, the pilasters and cornices, 
were erected and finished ; an assertion which, with Vasari, may 
well be termed mcj'avigUosa^ e quasi del iutto incredibile^ T 

On reference to Troiici, the historian of Pisaf, little in- 
formation was added to tlic scanty materials cited above. He 
says that the Baptistery was several years in hand corscro 
jyarecchi anni a Jinirsi^')\ that the first year the foundations 
were laid, and the first circle of the wall. More has, how- 
ever, been gained from one of the old clironicles in the col- 
lection of Muratori ; the following passages, w^hich do not ap- 
pear to have been cited by any modern w riter, are not un- 
worthy attention. 

Anno Fundafus cst prijuus g}P'us ccclesice Sancti 

JohannisX^ Cionetto Cionnetti et Enrico CanccUario operariis 
existentihus, Qui Cioneltus in Sardiniani plurics ivity et ;c- 
duxii de S, Reparata columnasr 

“ Anno 1159. In quarto consulatu Cocchiy Pisaiii — tres cch 
lumnas niagnas pro opera Sancti Johannis de Ylba ad diclam 
ecclcsiam portavcnint'^ 

‘‘ Anno 1164. In ealendis Octobris incipiendo in xiii. diebus 
octo columnee in ccclcsid Sancti Johannis erect iC sunty de quibus 
unam und die in Porta Aurea .... erexiL Et tunc ordinatum 
est quod unaquccqite J'amilia in singiUis ealendis mensinm unum 
denarium ipsi opcrcc daret ; et f undata cst ecclesia Sancti Johan- 
nis RaptistfC^.^^ 

From this account it appears that the great columns which 
support the building did not arrive until five or six years after 
the commencement of the w'ork, and that five years more had 
elapsed before they were finally erected ; it is therefore a pro- 
bable conclusion, tliat the fabric in question, so far from being 

• VitCy Procia. p. 227-8, edit. Saiies. 

f Mem, Et. della citta di Pisa, 4to, 16vS2. J Tlie Baptistery, so called. 

<5 Brev, Pis, Hist , — lief, Ital, Script, vi. 1 68, 

completed 
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completed by one architect, and in a short ^pace of time, was 
continued with several interruptions, and carried on as the 
resources of the public treasury would permit. 

Of the Duomo, in as far as the present question is concerned, 
little will need to be said. The only part of this vast pile which 
is involved in the controversy is the corona^ or band of Gothic 
canopies which surrounds the drum of the dome. Here at 
least, no question can be raised as to the •possibility of pos- 
terior addition ; and as the work itself is of the same character 
as the ornaments of the Baptistery, the same opinion must be 
adopted respecting it. It is, perhaps, worth while to remark 
that the three courses of stone next under the corona differ 
from the inferior parts of the tower. As the ornaments upon 
the ledge of the grand pediment of the west front are said to 
have been mentioned as Gotliic crockets, it may be permitted 
lo express a different opinion ; thej’^ arc used for the same de- 
corative purpose, but are surely more Grecian than Gothic, 
and are particularly characteristic of a style to which the ap- 
l)ellation of Greco-harhara has been fitly applied. 

The Church of Santa Maria della Sjuna having been cited 
as a wx)rk of Giovanni da Pisa in confirmation of the origina- 
lity of the Gothic ornaments of the Campo Santo^ some observa- 
tions upon its history and architecture will now be added. 

The Church, or rather Oratory of the Spifia, called in old 
w'vitings Oratorium Sa-tictee Marice dc Ponte Novo, was a little 
chapel standing at the foot of a bridge (since demolished) called 
Ponte Nuovo ; tlie patronage of it belonged to the commonalty 
of Pisa, and hence it seems to have been regarded with par- 
tiality by the citizens. Its chief distinction, however, was con- 
ferred by the donation of a spine of Our Saviour’s crowm of 
thorns, said to have been brought by a merchant from beyond 
seas, and afterwards deposited in this chapel. The building, 
as it now appears, consists of a simple oblong room, with an 
extension at the east end forming the present chancel or sanc- 
tuary. This cliancel, upon which rest the three spires (its 
principal ornament) is, without any doubt, a later addition, 
and is so termed by Morrona. The side next the street, and 
the west end, are both ccjvered, as well as the chancel, with a 
case or skreen of pilasters, canopies, statues, pinnacles, &c. 
which, though not pure and correct, are nevertheless of tlic 
style which we should call florid Gothic. Upon examination 
they were found neither to correspond with what may be seen 
of the original work, nor to bind in with the masonry of the 
walls ; their present dilapidated state is, indeed, a sad con- 
firmation 
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firmation of this fact. The side that abuts upon the river re- 
mains in its original state, and is all of the Lombardic school. 
It is scarcely necessary to add, that the conclusion here formed 
was, that the church in its present state is the work of two very 
different periods. It only remains to examine its history, and 
the share which Giovanni da Pisa may be supposed to have 
had in its construction. 

That the chapel was not built by this master is certain, if, 
as it is supposed, it was founded in 1230. Vasari, indeed, 
says expressly that the people of Pisa having something to do 
to the little church of St. Mary della Sjnna^ confided the 
work to Giovanni (the time is about 1280); adding that he 
brought many of its ornaments to tliat perfection in wJiich we 
now sec them*. These ornaments Morrona supposes were 
the statues w'hich adorn the original fabric, and adds that 
neither the first nor the second architect of the church is 
knowm. 

It may now be permitted to indulge a few conjectures with 
regard to the history of the building before us. The donation 
of the relic already mentioned apj)ears to furnish the best 
guide in the inquiry. As a common bridge-foot chapel, the 
oratory of St. Mary, plain as it was, suited the purposes lor 
which it was intended ; but when it had become the depository 
of so sacred a treasure, it was riglil that the exterior should 
assume a character of higher dignity and pretension ; and tlie 
means of effecting tin's pur])ose being afforded by the destruc- 
tion of the bridge, the chapel was enlarged upon what had 
hitherto been the public way, and the original fabric decorated 
in a corresponding style. The nearest approximation to the 
time of the supposed alteration will be derived from the follow- 
ing dates. The first notice of the relic adduced by Morrona 
is in the year 14*33; but from an account of the procession of 
Corpus Domini in an old chronicle, it aj)pcars that it was exist- 
ing in the chapel in 1 362f. The Ponte Nuovo is thought by 
the same writer to have been pulled down soon after the year 
1400. In 1454 a sum of money ivas granted for the restora- 

• “ ---^vcTidosi a fare alcuue cose iiella picciola ma ovnatissima chiesa di 
Santa Maria della Spina^ furoiw date a (hovanni, il quale lucssovi mono, con 
Vajuto di alcuni suoi giovani condusse molti ornamenti di quelV oratorio a qucUa 
perfezione die oggi si vede : la quale opera ^ per qiiello die si puo giudieare^ 
dovettc esser in que^ tempi tenuta miracolosa, e tanto piii aveudovi fatio in una 
figura il ritratto di Niecola di naturale, come seppe mcnliol * — Vasari, Vita di 
JV. e G, da Pisa, p. 280. Niccola, the father, was well known to, and much 
respected by the Pisans. 

•f “ J? appresso con la ditia proccssione vi f it la Spina di Cristo, la quale lifuc 
posta in capo alia sua passione, la quale Spina e nella chiesa di Santa Maria 
del Ponte Nuovo, &c , ; Muratori, Per, Ilal. Script, tom. xv. col. 1036. 
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tion of the church ; it is perhaps too much to assume this as 
the date of the Gothic details in question; but tliat they can- 
not be older than tlie time when the bridge was destroyed may 
be argued from the projection of the added })art beyond the 
line of wav between the opposite sides of the river’^. 

It will doubtless be said, in this case, as in that of the Campo 
SantOy that Gothic Architecture could not have been in use at 
so late a period. An extensive and minute research would be 
requisite to decide upon the truth of so general a position ; but 
a few circumstances may shortly be noticed wdiich appear to 
militate against it. There exists in Pisa itself a large and 
conspicuous red brick housef, w hich, if its date were known, 
wouUl alnwjbt determine the question ; it is covered with Gothic 
enrichments and pointed arches. On the floor of the Baptis- 
tery, at Pisa, is a sculptured tombstone with a Gothic canopy, 
ilated 1395 ; in the church of Santa Caterina one of' the same 
kind, dated 1403, and in the Cawpo Santo another, dated 
1428:t'. The Palazzo Ncrucci in Siena, built in 1460, has 
])ointed windows of two lights. Authorities to the same pur- 
pose iniglit probably be collcctetl even in Rome itself ; it is 
remarkable, indeed, that the Palazzo di Vc7icziay one of the 
largest in that capital, which was built four years after the date 
assigned to thew’indows in the Campo SafitOy namely in 1468, 
is but one remove from a Gothic building. 

With regard to the period at which the pointed style was 
first enijiloyed at Pisa, a com})arison of two of its j)rincipal 
churches may not be unimportant. The front of San Paolo 
a ripa d^ Arno is ornamented in the upper })art with thi’ee tiers 
of small arches, all round, and resembling tliosc on the front 
of the DuomOy which was evidently tlie model for most of the 
ecclesiastical buildings in the city. This church is supposed 
to have been erected about the 3’car 1 100. The facade of San 
Michele in BorgOy built on the same plan, has three similar 
tiers of pointed arches, and of a character which we should 
call eai'ly Gothic; this was constructed in 1304. The front 
of Santa Caterinay which is also Gothic, and remarkably 
beautiful, would be a desirable addition to the list, but its date 
is uncertain. 

In building his Campo SanfOy it has appeared that Giovanni 

• A person sianiling in the middle of the Via Santa Maria, at the end 
next the Lung’ Arno, and looking across the river into the Via S. Antonio, 
will immediately perceive wluit is meant above. 

t AVell known as the Caffe del Ussero on the Lung’ Arno. 

j In the Galleries of Pisa and Siena are inanv pictures of the fifteenth 
century in decidedly Gothic frames; those which have dates are in 1440, 
1447. 1463, and 1514 : they are generally altar-pieces, and arc fair indica- 
tions of the ai*chitectural taste of their time. 

Vol. fi4.. No. 318. Ort. 1824. N n da 
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da Pisa, so late as the year 1278, adopted a Roman style. It 
is not, however, to be concluded, on this account, that the 
Gothic was then entirely unknown. It occurs in a mixt and 
irregular form in the pulpit of the Baptistery, made by his 
father Niccolo da Pisa in 1260; but an earlier specimen, of 
authentic date, has in vain been sought for. 

Having now detailed the princi})al observations made in a 
survey of the interesting buildings which form the subject of 
the present Paper, the writer has only to state tlie result of an 
inquiry respecting them, iindei taken at the desire of a highly 
respected friend to whom the public is indebted for a very 
learned and ingenious work on the architecture of the middle 
ages. 

The Rev. Mr. Gunn having, three or four years since, ap- 
plied to a gentleman resident in Tuscany, to obtain for him 
the sentiments of the best Pisan architects with regard to the 
disputed Gothic ornaments, received an answer professing to 
contain the opinion of Signor Antonio Toscanelli, an artist of 
great respectability at Pisa, which not only explicitly declared 
in favour of the entire originality of these parts, but asserted 
the existence of original plans and designs of each of the 
buildings in the Arenivio of Pisa corresponding exactly with 
their present appearance. To this communication, the most 
important that could have been received to the question at 
issue, and apparently resting on the best authority, Mr. Gunn 
of course assigned a place in the work above referred to, and 
made a further application, ihrougli the same channel, with a 
view to get copies of the designs themselves. To this request 
he had not been able to obtain a satisfactory reply ; till, upon 
the present investigation, it appeared that the opinion so de- 
rived was not only fictitious, but in opposition to the judgement of 
the person to whom it w'as attributed. Signor Toscanelli be- 
lieves that no designs, such as w^cre stated in it, exist, and 
naturally expresses his astonishment that any one should have 
presumed to make use of his name on such a subject, without 
his knowledge and authority. The real opinion of the Pisan 
antiquaries is, indeed, of a very different kind. In particu- 
lar the Cavaliere Lasinio, to whose polite attentions the writer 
is much indebted, is fully persuaded of the posterior addition 
of the Gothic attributes ; and concurs generally in the con- 
clusions above stated. 

It will be right to add that the foregoing remarks have been 
written without access to the memoirs which have already ap- 
peared on the subject in the volumes of the Archceologia ; the 
writer had indeed no other guide to the points of principal in- 
t4^ri;st, than an abstract of the controversy by the friend of 

whom 
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whom he has lately spoken, and from whose judgement con- 
cerning them he has most reluctantly been compelled to dis- 
sent. 

Rome, March 30, 1822. Arthur Taylor. 


XLVII. On the Local Attraction of Vessels. — In a Letter from 
Admiral Krusensteun (f the Imperial Ilussian Navy to 
Peter Bareow, Esq. F.R.S. 

Dear Sir, Petersburgh, July 8, 1824. 

T HAVE had the honour to receive the letter you have done 
me the favour to address, dated April 22d, with a copy of 
your work to be presented to the Academy of Sciences, and 
six copies of your Appendix ; three of w’hich I have sent ac- 
cording to your desire to Adminil Greig, commander in chief 
of the Russian marine station in the Black Sea, Who has re- 
quested me to return you his obliging thanks for your kind 
attention ; and he is very anxious to have a compass made by 
Messrs. Gilbert with one of your correcting plates, tables, &c. 

Since I have had your letter, 1 am happy to learn by the 
public papers, that the Board of Longitude and Trinity Board 
have rewarded you for the ingenious (liscovery you have made. 
After the many experiments by such skilful officers as Captains 
Basil Hall, Owen, and others, published in your work with 
their highly satisfactory results, the value of your discovery so 
highly important to the interest of navigation does not stand 
ill need of any other testimony. It has, liowever, been long 
my wish to have these experiments made here also, being 
firmly convinced since what I read in the part of the work you 
sent me last year, that no ship should go to sea without this 
excellent method of neutralizing the deviation. It may perhaps 
be no where of so great use as in the narrow seas of the Baltic, 
where the navigation, late in the season, notwithstanding the 
excellence of our light-houses, is extremely dangerous, and 
where an error of some degrees in the course steered during a 
night of 1 4 or 15 hours’ duration, must frequently bring the 
ships into danger. It is of equal importance for ships coming 
from Archangel, steering almost all the way a course which 
is known generally to be affected considerably by the iron in 
the vessel. 

I had ordered last year a compass from Messrs. Gilbert, 
but it arrived during my absence, and on my return to Peters- 
burgh it was too late to have the observations made. Ill health 
prevented me from going to Cronstadt early in the summer, 
so that it was not till the 1st of July that I went dowm with 

N n 2 Admiral 
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Admiral Count Heyden, an officer of high scientific attain- 
ments, and equally interested with me to learn the results of 
these observations. M. Chalizoff, a master in the navy, went 
with us, who had been already employed by Count Heyden 
when commanding at Sweaborg to make observations on the 
deviation of the compass. The governor of Cronstadt, Ad- 
miral Moller, brother to the minister of marine, gave imme- 
diately on our arrival an order to the commander of the Oly- 
nip, a brig of war mounting twenty twenty-four pounders, to 
warp the ship according to my directions, and at 4- o’clock the 
next morning we commenced our experiments, of which I 
shall give you as detailed an account as possible, requesting 
you to communicate such remarks as you may find requisite 
to make on them. Not having a theodolite to observe the 
bearings of the ship from shore, we compared the compasses 
we had to make use of^ and found a difference, between the 
Gilbert compass and the azimuth compass belonging to the 
ship, of three-fourths of a degree, which difference has always 
been applied. The brig being very high fore and aft, it was 
very difficult to place the stand of the com})ass conveniently for 
the observer : at length wx* placed it in the after part of the ship 
on the starboard side on the top of a small cubin’^. It was 
equally difficidt to fix upon a spot on sliore to take the bear- 
ings, from the Roads of Cronstadt being every where surround- 
ed by large batteries, where on account ol‘ the guns the ob- 
servations could not be made. The only spot that could be 
selected w'as the end of a bridge opj)ositc to the ship, at the 
distance of about half a mile. M Chalizoff, a very expert and 
careful observer, was sent on shore with the ship’s azimuth 
compass, while Count Heyden and myself remained on board. 
The ship was noW warped round the compass to every point, 
and sometimes to less, as you w ill perceive by the original ob- 
servations which I herew ith inclose. As soon as the ship was 
swung and steadied, a signal flag was hoisted on board, and 
repeated on shore ; then both observers keeping the two flags 
on board and on shore in the same line of sights, three bcar- 

* It is to be regretted that it was necessary to place the compass in this 
situation, because, being elevated and further aft than the usual place, there 
is no doubt the errors observed were much less than they would have been 
in the natural situation for the azimuth. In all probability they would 
have been increased from a half to at least three quarters of a point, or 
7° or 8®. 

The difficulty here noticed, of not being able to see tlie shore station from 
the ship, has occurred in some English vessels where the bulwarks have been 
very high, and in vessels with poops. The best way in these cases is for the 
two observers (instead of taking each other’s bearing) both to take the bear- 
ing of the sun by signal at the same instant, then the difference in these 
bearings will be the local attraction. —P. B. 

ing«; 
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ings were taken, and the mean adopted as die correct one (the 
difference being always very inconsiderable), the master of the 
ship taking at the same time the bearing of the ship’s head by 
an azimuth compass ; the flag was then hauled down on board 
and immediately repeated on shore. 

As soon as the ship had been warped quite round the com- 
pass, we went on shore with the })late ; and on comparing our 
several bearings, we found that it was at south 4?° east that 
they coincided nearly ; this then was the point in which the 
iron of the ship had no influence on the magnetic needle, or 
the line of no attraction. We now proceeded to apply the 
correcting plate to the compass, trying to obtain its right posi- 
tion, viz. its distance from the compass and its depth below the 
pivot of the needle, which was ascertained and measured. We 
then returned to the shij), and in order to have a proof of the 
exactness of the results of our exjieriinents, we took with the 
plate compass the bearing of the object on shore we formerly 
had observed without the plate, and found it to be correct 
within a quarter of a degree. 

The Minister has now ordered the same observation to be 
made on board the ship that is to sail to the South Seas, com- 
manded by Captain Doxturofl^ one of our best officers in the 
navy, who will on his arrival in England provide himself with 
one of Gilbert’s compasses and a plate, and he will not fail to 
communicate to you the results of liis experiments as soon as 
they are made, but the ships are not 3 "et in the Roads. 

As these arc the first experiments of the kind made liere 
they may be liable to some imperfections, which however will 
soon be got over. 

Before I conclude this letter permit me to return you my 
best thanks for your letter of the 7th of February, accompanied 
by your directions foi’ using the plate, of which 1 sent a copy 
to Admiral Greig without delay, who takes a great interest in 
your valuable discovery, and will not fail to have those expe- 
riments repeated as soon as he gets one of tlie plates. 

I have the honour to be, 

With high esteem and regard. 

Yours, very truly, 
(Signed) Krusenstern. 


E.rpn irnents 
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Eitperimerds made to ascertain the quantity of local attraction 
in H. L M. S. Olynip, made on the Qd of July 1824', hi the 
Roads of Cronstadt^ by Admirals Count Heyden and Kru- 
senstern. 
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Note. — It gives us much pleasure to see this highly important 
nautical improvement making such raj)i(l strides towards being 
generally adopted. Our own ships of’ war are in future all to 
be supplied with a correcting plate, and we understand that 
both the Dutch and American marine have ordered plates 
for the purpose of experiment and correction. Our merchant 
service will, we have no doubt, soon follow these examples. 
In the mean time, in order to accelerate as much as in our 
power this desiraJ)lo practice, we publish, with Mr. Barlow’s 
permission, the following letter which he has received from 
one of our most distinguished naval Boards, whose opinion 
will, we have no doul)t, have a powerful influence in recom- 
mending the adoption of the principle by the more respect- 
able class of our merchant vessels, as that of the Longitude 
Board has been the means of introducing the practice into the 
navy. — Edit. 

Copy of a Letter from J. Herbert^ Esq. to Mr. Barlow. 

Sir, Trinity House, London, 17 th June 1824 . 

The General Court of this Corporation having had under 
consideration the importance and utility of your discovery of 
a method for correcting the local attraction and consequent 
deviation of the comj^ass on ship board, and being of opinion 
that the practice of the science of navigation will be greatly 

benefited, 
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benefited, and the security of all classes of shipping very ma- 
terially promoted thereby, — I have it in command to acquaint 
you, that it has been resolved to present you with the sum of 
two hundred pounds, as a mark of the high sense the Elder 
Brethren entertain of the merits and practical utility of so im- 
portant a discovery. I am, sir, &c. 

To Peter Barltyw^ Esq. J. Herbert, Secretary. 


XLVIII. A Sketch of the Progress of Science respecting Igneous 
Meteors and Met coi ites during the Year 1823; including an 
Account of the pi incipal Pheenotnena of that Nature observed 
during the same Period : with Inquiries suggested bp those Sub- 
jects, Bp E. W. Biiayley, junior^ A.L.S.^ and Member of 
the Meteorological Societp, ^ 

[Continued from p. 119.] 

T O return, however, to the phtenomena of the American 
meteor itself: — Professor Dean, after determining the an- 
gular values of the observations made upon it by Capt. Ward- 
ner and Col. Page, proceeded to calculate from them, accord- 
ing to the rule given by Dr. Bowditch, its actual situations 
when they were made, and thence the direction of its motion ; 
with its altitude, absolute diameter, and velocity. The direc- 
tion of its path, as already stated, he found to have been south 
34?® west : at its first brilliant coruscation, a& observed by 
Capt. W., it was about forty-one miles above the earth, or 
according to Col. Page, only thirty-four ; over the unsettled 
part of Essex county, New- York, about fifteen miles west of 
Crown-point; lat. 43® 54', long. 73® 47': at it^ disappearance 
from the former gentleman, behind the ridge of a house, its 
elevation appeared to have been about twenty-nine miles; over 
the western part of Schoharie county, in lat. 42® 45', long. 
74® 49'. “ But altitudes estimated under the impression whi^ 

such a phsenomenon cannot fail to produce,” Prof. Dean justly 
observes, “ must be considered as very uncertain, whatever 
may be the judgement and fidelity of the observers.’’ He then 
states the lengtn of the meteor’s })ath, as probably determined 
from these observations ; which has likewise been given in a 
former page of this memoir. 

‘‘ I hardly dare,” he continues, “ to make any estimate of 
its velocity. I have heard no estimate of the duration of the 
appearance of the body of the meteor greater than five seconds; 
and this would imply a velocity much greater than that of the 
Earth in its orbit.” At Salem, in Washington county, New- 
York, however, where the observers do not appear to have 
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witnessed the explosion, imd by whom, consequently, the body 
only of the meteor is spoken of, it is stated to have been visi- 
ble for about one minute ; so that the time of its passage may 
probably have been under-rated in the estimates alluded to by 
Prof. D.: although, on the other hand, common observers of 
such pheenomena usually attribute a greater length of time to 
their duration than they really occupy; and several other 
Fire-balls on record appear to have been impelled through the 
atmosphere with a velocity nearly equal to tliat assigned to 
this one by Professor Dean- 

Professor Dean gives two measures of the apparent diameter 
of this meteor, both obtained by comparison, at the time of 
its passage, with stationary objects ; and which differed from 
each other only two degrees ; Capt. Wardner’s object of com- 
parison indicating it to have subtended 10°, and Col. Page’s 
12°. Its absolute diameter, computed from these, and from 
the mean distances of tlie observers respectively, “ amounts,” 
he states, to about one-third of a mile.” Considering tlie 
immense magnitudes which former meteors have been show n to 
possess; — that Montanari calculated the smaller diameter of 
that which passed over Italy in 167b to have been above half- 
a-mile ; that Halley computed the tliameler of the fire-ball of 
1719 at a mile and a half; and that Cavallo and Blagden de- 
termined tliat of the celebrated meteor of 1 783 to liave been 
between half and tliree-fifths of a mile ; — the size thus ascribed 
to the American meteor does not appear to be excessive. 

But various phaenomena displayed by this meteor, indicate, I 
think, tliat we are to consider the one-third of a mile to have 
been merely tiie approximate diameter of the mass of flame, in 
w hich the solid matter or substance of the meteor was en- 
velo])ed ; so that the latter may have been, (and no doubt it 
was,) of much smaller diniensions. Thus Mr. Doty states, 
that ‘‘ the blazing meteor was in full view over his head, ap- 
pearing to be twenty or thirty feet in diameter, and soon began 
to extend itself to the north-east and south-west, increasing in 
extension, and decreasing in its flaming appearance, until no- 
thing was to be seen but tw’^o detached parts of it rapidly moving 
in different directions towards the north-east and south-west.” 
Col. Page affirms, as before stated, that when it was ** about 
one-third of the way from Procyon to Sirius it suddenly broke 
out in great splendour, and continued its course flashing and 
sparkling east of Sirius,” until it disappeared. And as neither 
the different distances of these and other observers from the 
meteor, nor the allowances necessary to be made in draw- 
ing inferences from common estimates of the apparent diameter 
of such bodies, are sufficient to reconcile the great discrepancies 

ill 
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ill their statements -on this subject ; those discrepancies must 
have arisen^ I conceive, from the circumstance, that the disk 
of the meteor actually’ varied in size at different periods of its 
course ; and variation to such an extent as is indicated by them, 
in so small a space of time as that occupied by the passage of 
this fire-ball, could only have taken place in ignited gaseous 
matter, or Jlame^ proceeding, however, from the combustion 
of solid matter. 

Such are the grounds on which I have founded the opinion 
above given of tlie nature of this meteor; and as the assumption 
that the magnitude of fire-balls as computed from their distance 
and apparent diameter, is the actual size of the solid mass they 
contain, appears to have led to various misconceptions regard- 
ing them, 1 shall take tliis opportunity of submitting, with 
much deference, a few facts, tending to show tliat tlie magni- 
tude of fire-balls so computed, is in no case that of the sub- 
stance of the meteors ; but merely of the flames with which 
they are invested. I am not prepared to assert that this di- 
stinction has been overlooked by every writer on the subject; 
but it is within my knowledge that it has been neglected by 
many ; and that others, who seem to liave had some idea of 
its existence, have nevertheless derived much less use from it, 
in their inquiries concerning the origin and theory of such 
plimiiomena, than it appears to be capable of affording. 

Thus Dr. Bowditch, in his excellent account of the meteor 
that exploded over Weston, in Connecticut, on the 14th of 
December 1807, after stating that “the least of all the limits 
ol’the diameter of the meteor is 491 feet;” proceeds to com- 
pare, ill the following manner, the quantity of matter which 
that dimension woulil indicate it to have contained, with the 
actual weight of the stones that fell from it : “A body of this 
magnitude,” he says, “ and of the same specific gravity as the 
stone that fell at Weston (which weighed about 225 pounds to 
a cubic foot) would contain a quantity of matter exceeding in 
weight six millions of ions. If the specific gravity were the 
same as tJiat of the air at the surface of the Earth, the quantity 
of matter would exceed ixao thousand tons : and if the specific 
gravity were the same as that of the air at the height of the 
meteor (which by tlie usual rule for barometrical admeasure- 
ments is about yix^li pai t of tliat at the surface of the Earth), 
the quantity of matter would excecd^y^//jy tons. Either of these 
estimates exceeds by far the weight of the whole mass that fell 
near Weston, which, by tlie accounts published, does not ap- 
pear to have been greater than half-a-toii, and would not form 
a sphere of two feet diameter of the same specific gravity as 
the stone, as was observed by Professor Day, in his valuable 

Vol. 64. No. 318. Oct. 1824. O o paper 



290 Progj'css of Science reapccting Igneous Meteors in 1823. 

paper on the origin of meteoric stones. A sphere of this 
tliameter, seen at the distance of the meteor from Wenham, 
would hardly be visible without the assistance of a telescope, 
since its apparent diameter would not exceed two-thirds of a 
second. These reasons seem strongly to lavour the opinion, 
that by far the greater )>art of the mass continued on its course 
witliout falling to the Earth, and the gradual disappearance 
of the meteor, as observed by Judge Wheeler, is agreeable to 
this hypothesis*.'’ — But how' different an aspect will these cir- 
cumstances assume, and lum different will be their bearing on 
theoretical inquiries, il’it can be shown that we must consider 
the visible meteor to have been principally a mass of flame, 
proceeding from a solid nucleus comparatively small ? 1 do 

iK>t inteiitl, in this place, to enter into the subject of the theory 
of these meteors ; but shall merely endeavour to prove that it 
cannot be investigated, without the application of a correction 
ibr the probable difference between their size, as computed 
fi'om their apparent diameter, and that of the mass of solid 
mattei* which they may respectively contain. 

The chief phenomena of Bolides from which I am disposed 
to infer that they consist, essentially, of a nucleus of com- 
bustible solid matter, from which arises a body of flame of 
vastly superior magnitude, are the following ; First, the cha- 
racteristic appearances of inflammation which some of those 
meteors are said to liave presented ; parti culai*ly those, which, 
by descending comparatively low in the atmosphere, have ap- 
proached the nearest to the spectators: secondly, the fre- 
quently ovate figure of their disk, indicating their spheroidal 
i(U*in, witli the longest axis in the direction of their motion : 
thirdly, the cliaiige of form w hich many liave been seen to un- 
dergo during their progress through tlie heavens; a change^ 
w'hich in various iiisfcinces cannot have been merely an optical 
deception, produced by the different aspects under which the 
meteors w^ere successively viewed : fourthly, the tails which by 
far the greater number of fire-balls have been seen to draw 
after them, and from wliich, by some observers among the 
ancients, and by the uninformed in modern times, they have 
been occasionally confounded with comets : and fifthly, the 
luminous traces, often in a continuous baud, or tracks as it 
has been termetl, and sometimes remaining for many minutes 
after the meteors’ disappearance, by which their path in the 
heavens has in a variety of cases been marked ; and which, in 
conjunction with their caudate appearance, have caused many 
observers to con)parc tliem to immense sky-rockets. — I pro- 

^ Nirliolson’sPhilosophicalJmirnal, vol, \xviii. j). 21S: from the Memoirs 
of tlie American Acadom} . 

coed 
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cced to adduce a few of the more striking cases in which some 
of these phjenomena have been displayed; selected from an 
extensive collection of similar materials now before me. 

The appearances of inllanimation that have been ascribed to 
various fire-balls, being phamomena respecting which there 
may exist some iloiibt, as they may possibly arise from decep- 
tions of some kind, it would be nnphilosophical to place any 
reliance upon, in support of the opinion I liave advanced ; 
and yet the following instances, among others, seem to have 
been observed with sufficient accuracy to warrant my bringing 
them forward as at least collateral evidence. — The meteor seen 
in Italy, on the 25th of March 1719, is described by Balbus 
as having been Globus igneiis*\ a Ball of Fire ; and appare^ 
hunt in cof he states, hiatus^ seu voragmes quatuor ficmum 
exhalant€S\ jfammuliV ctinm ardent cs quainphirimee^ quarum 
ali<e in ipso globo insidehant^ alue foras emittebantitr*J* The 
meteor which threw down the celebrated shower of stones in 
the vicinity of Siena in 1791*, as described by Soldani, but at 
too great length to quote on the present occasion, had the 
strongest appearance of being a flaming body ; the vapour 
which issued from it giving it the character of a cloud ; as was 
likewise the case with that which })roduced the tremendous 
sliowcr at L’Aigle in 1803. A brisk scintillation, like that 
of a fire-brand carried against the wind, w^as observed about 
the body of the meteor from which descended the shower of 
stones at Weston, in Connecticut, in 1807. — When the fire- 
ball beheld in London, on the 13th of November 1803, in- 
creased in brilliancy, and became ovate in form, about a se- 
cond or a second and n half before its disappearance, “ it 
seemed,^' Mr. Firmingcr states, as if the meteor had before 
been covered with one external coat, wdiich now burst or se- 
parated in the middle the whole length of its longest diameter, 
and exposed a surface with a brightness far surpassing its 
former lustref.” This appearance, also, I conceive, could 
only have been produced by an inflamed body undergoing in- 
tense combustion. 

The instances of Bolides having a spheroidal form, with the 
longest diameter in the direction of their motion, are too nu- 
Tnerous, and too well knowm, to need recital here ; and the 
inference to be drawn from them, with regard to the nature of 
ihe meteors is too obvious to require pointing out. 

Evident proofs of actual and considerable variation, in form 
as well as in size, are afforded, 1 think, by nearly all the de- 
tailed accounts of large Fire-balls that have been published : 


* CommerUarii Bononicnscs ; turn. i. c. 285. f Phil. Mag. vol. xvii. p. 279- 

O o 2 by 
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by Sir John Pringle’s collection of observations on that which 
appeared in 1758, for example; by Dr. Blagden’s memoir 
written on occasion of that of 1783 ; and likewise by the obser- 
vations on the American meteor of 1822, of which I have al- 
ready given a summary. 

The elongation of the flames enveloping the nucleus of me- 
teors, from the resistance of the atmosphere to their immense 
velocity, seems to produce the caudate appearance, always in 
tile direction opposite to that of their motion by which the 
majority of them are characterized ; and from which also they 
liave been described as conical and pear-shaped, and compared 
in figure to trumpets, &c. ; cases of this sort it w ould be su- 
perfluous to adduce, as every memoir upon the subject is re- 
plete widi them. 

The same may be said of the luminous tracks which are so 
frequently left in the atmosphere by meteors of this description; 
and several instances of tliem have already been noticed in this 
paper. They appear scarcely ex]>licable but on the supposi- 
tion that they consist of ignited solid matter in a state ot‘ mi- 
nute division, and resulting from the combustion going on in 
the meteors whose aerial course they distinguish. 

I have stated, at the outset, my reasons for bringing forward 
the foregoing brief statement and cursory illustrations of the 
opinion respecting the nature of Bolides, which the comparison 
of a variety of accounts of them has induced me to form : the 
subject involves many others, and some of great interest : such, 
for instance, as the determination of the species of combustion 
going on in these meteors ; the data for which are the phaeno- 
mcna with regard to the evolution of light and heat of the 
fire-balls themselves, the nature of the substances cast down 
by their explosions; and the results of 2Sir H. Davy’s ‘ Re- 
searches oil Flame.' 

The examination of these subjects, however, I must reserve 
for another place ; and with merely an allusion to the bear- 
ing of the question on which I have endeavoured to support an 
opinion, ujion the comparison of the computed magnitude of 
any one meteor with that of another (see p. 1 16.), and also on 
the great variation in apparent diameter of the same meteor as 
seen by different observers (ibid.), I will conclude this digres- 
sion; and proceed with the historical review of the progress of 
science respecting igneous meteors during the past year. 

M. Moreau de Jonnes, to whom science is indebted for much 
information respecting the climate, physical geography, and 
natural history of the AVest Indian Islands, communicated to 
the Royal Academy of Sciences of Paris, on the 30th of De- 
cember 1822, an extract of a letter from Fort Royal, in Mar- 
tinique 
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tiiiique ; relating the passage of a meteor over the tslatid) at 
eight in the evening of the 1st of September in that year. 
When this took plaee, the sky was covered with clouds in 
rapid motion : the meteor was of considerable magnitude, and 
having been seen advancing over the Caribbean sea for several 
minutes, proceeded with extraordinary velocity from west to 
eaa4 towards tiie coast of the island* It is stated to have pro- 
duced, during its passage, a noise resembling the rolling of 
thunder ; and to have exploded^ at the instant which preceded 
its disappearance, with an extremely violent detonation. The 
terror it caused among tlie inhabitants was so great, that some 
of them swooned away, and others were seized with illness*. 
M. Moreau do Jonnes observes, at the conclusion oi the no- 
tice, “It is to be wished that this plia;nomenon had been ob- 
servet! at other places, in a more precise manner : it must how- 
ever be remarked, that, supposing it to have been the fall of 
an alTolite, of which wc have yet no instance in the American 
islands, there is but little hope of obtaining decisive evidence 
to that eflect, in an island deeply penetrated by inlets of tlie 
sea, and more than half covercil witlx forestsf 

I may here remark, that a j>aper in vol. xxx of the Philoso- 
phical Transactions, by Mr. Henry Barham, F.R.S., affords 
distinct evidence of the fall of a shower of meteorites near St. 
Jago de la Vega, in Jamaica, about the year 1700; although the 
writer w^as not aware of tlie fact ; the observers not having had 
the curiosity to dig up the stones, though they endeavoured 
to probe the deep holes in the ground which had been pro- 
duced by their fall. 

Mr. Davenport has published a notice of a Fire-ball seen by 
him, whilst travelling northward on the Hastings road, on the 
28th of October 1822. He was slowly ascendmg Silver Hill> 
which is about forty-eight miles south-east of London, by 
road measurement, at about half-past five in the aflernoon : 
the sky being clear, tlie moon nearly full, and shining bright, 
the sun below the horizon, but the twilight still strong; wnen 
he beheld the meteor in the north-east, and at the altitude of 
about 22% by estimation. It was fully equal to one-third of 
the apparent diameter of the moon when at full ; and gave a 
remarkably bright and wliite light. It passed towards the west 
in a horizontal direction, the length of its path while it con- 
tinued visible being above 20% wliich it occupied about eight 
seconds in traversing. It disappeared from Mr. D. by passing 

• May we infer from these circumstances that the meteor was very near 
the island at the time of its explosion ; so that the report and concussion 
of the atmoq^here were experienced in an intense clegree by the parties 
thus affected ? t itevue Encifclopcdhiw^ vol. xvii. p. 191- 

behind 
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behind a loaded waggon. He published his observations with 
the view of their being compared with those of other persons 
who might have seen tlie phenomenon ; but no further account 
of it has appeared*. 

I shall close this part of the subject with a fact of my own 
observation. On the night of the 10th of December 1 822, 
w^hilst walking near the top of Ooswell lioad, Islington, 1 
beheld, at about half-past eleven, a very beautiful caudate 
meteor, its general shape much resembling that of a trumpet; 
to which the smaller fire-balls of this kind have been frequently 
compared. The head, which had a sort of burr around it, 
appeai'ed to be of about one-third of the diameter of the full- 
moon, and was of a very brilliant white colour, with a tinge 
of blue: the tail, which was very long, was also white at the 
upper end, but of a full red colour for the lower and greater 
portion of its length ; a circumstance, likewise, which has often 
been noticed in meteors of this description. The meteor darted 
down from near the zenith in a north-westerly direction, for 
about 30°, the wider part seeming to become attenuated into 
the tail, which disappeaied in a few seconds without leaving 
any track or other traces in the sky, then clear and star-light. 
A similar phenomenon, I was subsequently informed, had 
been witnessed on the night of Nov. 3 ; and another on that 
of Dec. 7. 

Dr. T. Forster, F.L.S. and Member of the Meteorological 
Society, has published a third edition, corrected and enlarged, 
of his “ Researches about Atmospheric Phenomena but the 
chapter on Igneous Meteors and Meteorites, and the obser- 
vations on those subjects In that on Electricity, remain as they 
were in the second edition, published in 1815: the Calendar 
of Nature, however, which the author has now appended to 
his work, records some observations on Shooting Stars. He 
remarks that those meteors are very prevalent about August ; 
particularly with east winds. 

In No. III. of Gilbert’s Annalen der Physik^ for 1823, is 
an announcement by Professor Brandes, of Breslau, of the 
hours at which observations would be made on the same in- 
teresting phaenomena, at Quedlinbourg, Halle, Liegnitz, and 
Breslau, during the year : 1 am not aware that the observa- 
tions have been published. Prof. B. has furnished meteoro- 
logists, at various times, with many useful observations on the 
altitude, velocity, and magnitude of shooting-stars. 

Signor Angelo Bellani, of Pavia, a philosopher who has be- 
come advantageously known to meteorologists by his an- 
nouncement and subsequent investigation of the depression 
♦ Annals of Pliilosaphy, N. S. vol. v. 


which 
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which in time takes place in the freezing point of thermome- 
ters, has published a memoir on Shooting Stars, in which he 
supports the theory, that those meteors are caused by the com- 
bustion of trains of inflammable gases or vapours in the at- 
mosphere. He thinks that such trains may exist in the higher 
regions without being dissipated, in consequence of the general 
and perfect traiujuillity which may be considered as reigning 
there : and he endeavours to combat the difficulty generally 
urged against this theory, — the diminished inflammability by 
expansion of gaseous or vaporous mixtures, — by referring to 
the vapour of phosphorus; stating, ‘‘that phosphorus becomes 
luminous, or suffers a slow combustion, at a temperature so 
much the lower as the quantity of oxygen gas in a determinate 
space is rendered smaller, either by mixture with other gases, 
or by rarefaction.” He then ventures the conjecture, that 
there may be other substances, capable by natural operations 
of being reduced to the state of vapour or gas, and which, 
tliough not inflammable at common temperature arid pressure, 
may become so by being elevated in the atmosphere*. 

[To be continued.] 


XLIX. Replp to Mr. Samuel Cooper’s Qiinies on Jinding 
the exact Mean Solar Time. 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, 

TN the last number of your Magazine, pages 210 and 211, 
there is a curious solution of Mr. Samuel Cooper’s for find- 
ing Mean Solar Time by an altiludc of the sun, taken with a 
reflecting circle and an artificial horizon : also some queries 
as to the accuracy of liis method, &c. I beg to observe that al- 
though it ajipears to me to be rather an awkward and far-fetched 
form, involving unnecessary trouble, yet with the reduced la- 
titude, as Mr. C. terms it, the sun’s reduced declination, and 
his true altitude, he has succeeded in bringing out the mean 
time within l®-6 of w hat it is by the first method given in the 
third edition of Mackay’s work on the Longitude, &c. page 
126; or by the second method in Norie’s Navigation. He 
will find either of these methods shorter and more expeditious 
for finding apparent time, at the same time they are better 
known by matheinaticiaus. Mr. Cooper’s phrases, “ apparent 
and visible latitude, and visible altitude” are not scientifically 
expressed ; therefore they ought to be avoided, to prevent any 
ambiguity in the expressions of their sexagesimal quantities. 
From the substance of the question I make the latitude of 
♦ Journal of Science, &c., vol. xv. p. 391. 


Pertcuhall, 




2&G Reply to Mr. C6o|^er\ Qjicne^. 


Peftenhall, Kimbolton, rather more than* a mile under Mr. 
G.V ^reduced latitude. But to>obtaiti the true latitude by an 
altitude of- the sun, the ap^mrent time should be knowh to be 
'Correet^ and not exceed forty minutes before or after noon. 

I have myself been hi the habit of taken altitudes of the sun 
and stars^tudlha sextant and an artificial hoi'izxm, for nscer- 
taining the daily rate of ship ehrononieters ahd an astronomical 
clauk.w,f^'this purpose I hate tried matiy fluids, as water, 
t>il, treacle, as tfireumstance's liave requii^, and find that 
quicksilver strained through a piece of soft fehaminy leather, 
uudtlius cleansed from dross and dust, is the best that can be 
«sed for defining die limbs of the sun, &c. by direct and re- 
flected vision. Yet by this process I despair of ever obtain- 
ing the apparent time to the fraction of a second : if it can be 
got to a second of time, I deem it an excellent observation, 
considering the discrepancies there may be between the tabular 
atmoS|)lier4cal refraction, after correcting ft for pressure and 
temperature, mad the real refraction in the day-tiftie, witli the 
error pf the instruments after their adjustment. 

The method universally adopted by practical astronomers to 
find tlie apparent time, and thence the error of a chronometer 
or clock, when they are not provided with a transit iustriinient 
fixed in the meridian, is by equal altitudes of the sun, or a 
kuown fixed star; for l)y this method, the process of whk*h 
niay be found in most treatises on navigation, neither the ac- 
curacy of the latitude of the place, nor that of the declination 
of the celestial object j)articiilarly depends, since the elements 
are only necessary in taking out the equation of equal altitudes. 

With respect to double altitudes on shore, I have often 
found the latitude by meridional altitudes of the sun anil 
known fixed stars, far more correct tlian by two altitudes taken 
out of the meridian by the most accurate methods tliat ha\e 
yet been adopted. I therefore prefer a meiidional altitude, 
pirticularly of the sun as the largest object, for ascertaining 
tile latitude ; and e([ual altitudes ibr ap)^areiit lime. 

Not the apparent, but the true altitude of the sun’s centre 
should T:)e invariably used for finding the apparent time; and 
thence the error of a clironometer or watch, by a])j)lying the 
equation in its pro]4cr sign, after it is reduced to the time of 
ooservAion. 


The sun’s right ascension as given in the Nautical Almanack, 
is expressed in apparent solar time^ not in sidereal time. 

‘The application of the quantities in Dr. Tiarks’s tables al- 
luded to by Mr. C., is for the stars only, as an easy method 
of reducing sidereal into mean solar time. Had Dr. Tiarks 
furnished you with two tables instead of his table No. 2, one 
V for 
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for reducing siderenl into mean time, the other for reducing 
mean into sidereal time, to any instant required, they would 
have been an acquisition in stelJar calculations, and found to 
be inor.e generally useful than his. 

In order to obtain apparent solar time by an observed alti- 
tude of a known star, Jiotliing more seems necessary than to 
reduce the sun’s right ascension to ajijiarcvi time of observa- 
tion, and apply a correction for longitude (if any) from tlie 
meridian ol’ Greenwich. The right ascension and the polar 
distance of the star, if it be one of the 21? in the table of j^tars 
at the end of the Nautical Almanack, may be taken out for 
the given day by inspection at once, as the variations in 24 
1 lours under these cii cii instances seldom amount to an appre- 
ciable correction, cxco})l for Polaris. Then to the apparent 
lime Ibund by the method in Mackay’s, Norie’s, or Riddle’s 
Navigation, apply the reduced eijuation of time in the same 
sign as expresseil in the Nautical Almanack, the result will be 
the memi solar time, at the place of observation, when the al- 
titude w^is taken ; the dillerence between this time and that 
shown by the chronometer or clock, will be the error sought. 

Hie following arc the tables 1 have alluded to, with an ex- 
ample to each. 
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Reduce 8^ 54™ 18’’ *5 Sidereal Reduce 8*^ 52"* 50* *96 Mean 
Tiine into Mean SolarTime. SolarTime into Sidereal Time. 
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I trust that wluil has been said by way t)f* reference will be 
fully understoiKl by Mr. Cooper, and that these tables will be 
found useful to him and others. 

I am, gcntlcme i. 

Your obedient servant, 

Portsmouth, Oct. 11 , 1824. Glosterian. 


L. Dccas scciinda novarum Planlariiin Succiilentanim ; 
Autorc A. IL Haw^ortu, Soc. Limi. I a d. — ^oc. Ilotticulf. 
Land. — nccnon Soc. Cccsar. Nat. Cur i or. Mostjznnisis Socioy 
Sfc.^r. 

To the Editors of the Philosophical Magazmc and Journal. 
Gentlemen, 

tIEREUNDER I transmit o voi« a second Decade of New 
Succulent Plants, si!l of the Alt^v'^an family— all recentK 
from the Cape of Good Hope — all now flourishing in the 
Royal Gardens of Kew ; and ' il sent thither from tlicir native 
wilds by their discoverer Mr. Bowie, our gracious sovereign’s 
most successful collector of succiih it plants. 

Hoping this communication wn” find an early admission 
into your useful miscellany, I remain, 

Your obedient servant, 

Queen’s Elm, Chelsea, Oct. 1824. A. II. Haworth. 

P. S. Have the goodness to notice as under, two errata.^ 
which escaped in my first Decade of succulent plants in your 
last Number, viz. p. 18a, Unc 10, for conncxls read convexis, 

188, in the margin, for Jilicatdc read jnicauUs. 


Classis et Ordo. Hexandria Monooynia. 

Aloe. 

Perigonium pendulum cylindraceum rectum. Gc;/z- 
talia recta inclusa. Capsula parum costata. 

1 Vutices s. herbic siiccii lei life ; sed plennnque cau- 

lesceiites, 
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lesceiites, floribus altc peduiiculatis coccincis flavisve : 
sa^pius africanis, paucis amcricanis, arabicisve, iiriaquc 
shiensi. 

Aloe Linn.^y DuvaL^ <5^. 

yluridcyis, A. (many- toothed Tree Aloe) foliis capitatis eiisi- 

1. Ibrmibus reciirvantibus viridibus, deiitibus margiiui- 
libus validis numcrosis incurvis. 

Ohs. A. arhoresccJiti proxima, foliorum dcnticiilis 
diiplo nmiicrosioribus ; species bona aUjae spcciosa, 
triinco jam firmo crasso pedali. 

Bowiea. 

Perigoniuvi hcxapetaloidenm, cylindraccum, subrec- 
tuni, obsolete bilabiatiim, laciniis obtiisissiiiiis ; tribus 
inlerioribus ad apicem brevissime revoiutis. 

Stamina ina'(iiialia G, styliisque longe exserti, dccli- 
nali, nirsumque assurgenter incurvi. 

llcrha Slice II lenla alricaiia Aloiiim facie. Capsiilain 
non vidi. 

In lionorcm ejus detectoris, Domini Bowie, peregri- 
naloris A(i Irani pevlti, et de plantis succulenlis facile 
ojitiini, fioc nonieii consecravi. 

Genus jione Aloeii locandum ante Haworthiam. 

afucuna. Bowiea. 

2. Dcscriplio. Folia, vix subseniipedalia multifaria erec- 
tiuscula, supenie parum recurvula, lorato-linearia acu- 
minata, invoiulo-latissiine canaliculata, viridia glauce- 
scentiave, lievia substriatula subtus convexa, regione 
costali rigidiusciila, e parvis incipieiitibus pallidis ver- 
ruciilis s. maculis leiite inagis conspicuis : marginibus 
(foliorum) denticulatis, denticulis distinctis nunierosis 
rectis cartilagiiieo-albis, vix semilineam longis, subir- 
regulariter positis, et saepe per lentem subtriangulari- 
bus. Scajnis subpedalis gracilis crcctus bracteatus : 
bracteis hnis unciam longis subfoliiformibus, basi utrin- 
que dilatatim membranaceis sine floribus: supci'iot'ilms 
sensim ininoribus, cum floribus. Flores laxe spLcati di- 
stincti patentes (nec penduli ut in Aloe) pedunculis 
perigonio 5-plo brevioribus tcrctibus basi bractcatis. 
Perigonium e sordide-luteo viride, tinctura rufescente, 
semunciale, laciniis oblongis. Filamcnia nivea, an- 
theris obtusis, emarginatis, basi cordatis, polline flavo. 
Stylus albo-lutesccns; stigmale inconspicuo. 

Ohs. FoliUy scapus, et bractea" fere ut in genere Ha- 
\iorihia Duvallii ; sed rerigonium ut m Aloe macui 
P p 2 Nobis, 
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Nobis, (jiioc forte est genus proprium, ob cnpsulani 
baccatam. 

Haworth I A. Cahjx pctaloideus, rectus, superne revolu- 
tus in duo labia, basi staminifer. Capsula in costas 
valde prominens. Fridicuti vix caulesccntes^ foUis 
Aloium^ fiorihus crcctis. Duval. PlantcC SitcculcnUc 
in Horto Alen^onio^ A. D. 1809. p. 7. — Apicra. 
JVilld, in Mag. clerGcssehchaJ't.NatmJvrsch. Freundc 
1811. p. 163, scq. 

Ohs. Flores brevissime pediinculati semipatcntes. 
multifaria. H. (many-leaved Cushion) foliis inulLilariis mi- 

3. nutissinic serriilatis, apicem versus reliiso-deltoicleis 
pelluceiitibus, striis viridibus tribus. 

Habitat Ca))ite Borne Spei. G.H. %. 

Ohs. H. rctusm simillima, at minor, foliis hete viri- 
dibus duplo numerosioribus, multi- ncc 5-fariis, tri- 
jdoqiie minoribus; apicem versus ad liicem })elhiciile 
lucidis, lineis tribus viridibus longiliitlinalibiis (siepo- 
(pie sesquialtera) plus minusve completis, et setula alba 
duplo longiore quarn in II. rcfusa iiiiieiitibus. 

Communicavit Amicus Dom. Hitchin. 

/3. foliis magis ad apicem lineolatis, mucrone breviori. 

Cum a, viget apud Dom. Lodiliges ; ambic a Capite 
Bona* Spei. 

Haec varietas II. I'ctnsa: magis approximat, discre- 
pantibus Ibliis, in directione miniero et magnitudine. 
usperuLa. H. (The pale rough Cushion) foliis reluso-del- 

4. toideis denticulatis, parte retusa asperis pluriquc lineo- 
latis. 

Ohs. H. rclusa: similis, at foliis sordidc viridibus, 
in jiartc retusa granulatim exasperatis, granulis sparsis, 
lineolisquc pallescentibus sub-decem, ncc subquinque 
nt in II. retusa. 

Foliorum margines carina(|uc apicis, minutissime ci- 
liatis denticulatisve, ut in plurimis, ciliis viridibus. 
tessellaia. H. (The dark-checquered Cushion) foliis retuso- 

5. subdeltoidei.s pallide viridibus, superne iiigro-viridi 
tessellatis, extus iiigro-viridibus, asperis. 

Obs. H. rehiste valde affinis, sed foliis multifariis. 
Folia vix serai-cylindrica, sed magis compressa, rc- 
curvula, apicc carinata, carina niarginibusquc denticu- 
latis, denticulis albis subrespicientibus ; supra glabra, 
pallide viridia tessellis in paiTe retusa, smpius rhombeis 
parallelopipedisve, longe saturatioribus ; suhtus aspera 
\>ra*cipiie apicem versus. 


parva. 
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parva. H. (dwarf) foliis cordaio-acutis subretusis recurvulis, 

6. ciliis minutissimis respicicntibus albis ; apice subtesscl- 
latis. 

Obs. Folia involuto-concava, extiis nigro-viridia, 
tiiberculata aspera; intus pallidiora glabra: in retusa 
parte supra, lineolis elevatis subinterruptis lessellaiitibus 
satiiratioribus. 

H. aspcrinscidcc fortassc proxima (at nunc oninino 
acaulis) potiusve pone priorem, sed longe minor. 
nb^rkans. H. (The granulated black) asper, foliis iiigro- 

7. viridibus erecto-expansis pauciilis ovato-acinninatis, 
granulis crebris confluentibus tuberculiforniibus nigris. 

Obs. Folia basin versus inflexo-concava, a])icc ca- 
rinata ut in pluriinis, ipsa basi intus la*via. 

Pi ope H. scahram ct recurvain locanda. 
altilinca. H. (The rklge-lined) foliis inciirvis ovato-lancco- 

S. latis aristatis minute dcnticulatis : siiperae utrinque 
linea elcvata. 

Mabitat Capite Bonne Spei. G. H. 1/. 

Floret Jun. — Augusto, ut in aflSnibus. 

Amicus Barmcntier, Bclgici Leonis Eques, etc. com- 
nuuiicavit A.D. 18^1. 

Descriptio. Inter H. concavam et IL mucronatam 
locanda. Folia pallide viridia superne carina minu- 
tissiiiie deiiticiilata finiente in setuJa arist?1ve meni- 
branacea fere semunciali : supra plana et apicem ver- 
sus linea coslali elevata fere in medio. 

Obs. Ad luceni folia superne pelluccntia, lineis ma- 
culisque viridibus irregularitcr subtessellata, ut in allini- 
bus. Major (|uam II. mucronata^ arista longiore qua in 
II. coucava : sed optinic distinguitur elevata utrinque 
linea. 

coarctata. H- (upright dull-spotted) erecta: foliis incurvato- 
q. imbricantibus sordide viridibus, intus glabris, externe 
maculis parvis sparsis albican tibiis. 

Obs. Facies (piasi inter II. lichvwardtam et Jljunmn 
bullulatam^ foliis ovato-acuminatis uncialibus extus 
valdc turgidis ; apice carinatis, affinium more- 

AricuA Willd.y Nob.— Aloe Aliorum, 

Perigonium petaloideum erectum regulare cylindri- 
cuni, brcvissinic pedunculatum, laciniis G, brevibus uni- 
formibus ai)ice rotundatis patulis. 

Suffrutices parvi succulciUi africani (e C. B. S.) 
omnium rigidissiini, fuliolis tccti ut in Ilnwrthia^ at 

i lid lira- 
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induratissimis acutioribus oonfertioribus ct fere sem- 
per spiraliter tortis, apice ipso aculeatiin-pungenti. 
Genus post prius locandiim. 

nigra, A. (rough black) foliis multifariis horizontalibus con- 
10. fcrtissimis cordato - acutis, verrucoso-rugosis atroviri- 
dibiis. 

Obs. A. foliolosae proximo. Folia involuto-concava 
undique scaberrima margine tiiberculato. Siiflrutex 
erectus nunc tricntalis solum, ct induratissimus. In- 
ter Apicram Jbliolosam et asperam locanda. 


LI. On the Weights and Measures, ilf;*. Tiio® Tkedgold. 

To the Editors (if the Philosophical Magazine and Join nal. 
Gentlemen, 

^T^HE time will now soon arrive when an important change 
is to take place in our measures of capacity, and I have 
been surprised to see so little notice taken of the subject. 1 
have endeavoured as far as possible to recommend by practice, 
a new system of measuring capacity to engineers, because it 
appeared to me better adapted for eveiy purpose which they 
liave occasion to consider. It consists in adopting the cubic 
foot instead of the gallon as a measure in Imiraulic and other 
calculations. A little perseverance soon renders the cubic 
foot as familiar as the gallon, and it saves lime in every kind 
of calculation, and removes uncertainty. In Smeatoifs works 
you will sometimes find the quantity of water that will serve a 
water-wheel expressed in wine-gallons, and in other instances 
his calculations are made in ale-gallons ; and where the kind 
of gallon is not distinctly stated, it renders it difficult to ascer- 
tain what measure has been employed. 

In changing the gallon there seems to have been a natural 
relation of measures of capacity overlooked, which it w^ould 
have been some advantage to have attended to : I allude to 
the relation between a cube and its inscribed cylinder. The 
gallon might have been made one-fouith of the capacity of 
a cylinder one foot long and one foot in diameter. The cy- 
linder is the best form for measures of this kind, and it would 
be very desirable to have a cyluidric measure which could be 
regarded as an unit in all calculations where the areas of cir- 
cles and contents of S{)heres are concerned, because our linear 
measures would apply to ascertain such (juantitics without re- 
ducing them into cubical inches. And it seems more natural 
to found a system of measuies on the nature of the things to 

be 
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be ixieasiired, than on any relation to a standard in nature. The 
b'rench have taken dieir standard from the globe, and yet 
have omitted to provide a measure for one ; they have affected 
to borrow from nature, and have overlooked the most ob- 
vious of natural distinctions. 

I am glad that so much of our old measures and weights are 
to be i^reseiwed, for I have not yet obtained enough of know- 
ledge to enable me to do without referring to my predecessors, 
and I am extremely unwilling to encounter any additional 
difficulty in holding communication with them ; it makes one 
think seriously about the advantan^cs promised by the change 
to the decimal system. What foundation has this decimal 
system in the nature of things ? — ^will it continue for ever to be 
the best possible system of notation ? or, is it itself imperfect 
and likely to be changed as soon as a better shall appear? If 
the latter be the case, what is to be done with a system of 
weights and measures formed on the decimal scale ? For my 
own part, I am one of those who think our system of weights 
and measures to be founded on more rational principles than 
our notations. If the notation had been formed on principle, 
surely 10 would never have been fixed upon for the basis of 
the system ; it has only two factors, and one of these is a 
prime, whicli is not so frequently a factor as the prime below 
it ; and which renders it often more convenient to work by 
vulgar fractions than by decimals. That is, the prime 3 oc- 
curs more frequently in calculations than the prime 5 ; and 
whenever the prime 3 is a factor of division, the decimal no- 
tation is incapable of expressing the quotient. The decimal 
system owes all its advantages to the happy thought of ar- 
ranging numbers according to their powers ; but this arrange- 
ment is not peculiar to it ; in algebra we adopt a modification 
of the same principle, but there it is not limited to 10 digits, 
for we are able to arrange powers or any multiples of powers ; 
and it will be of incalculable advantage to obtain an equally 
general arrangement for common numbers. Our present sy- 
stem is very unwieldy when there is occasion to express 
large numbers, perhaps quite as much so as those abandoned 
in favour of the Arabic notation were for ordinary numbers ; 
and I think no one will venture to say tliat it is impossible to 
invent a more perfect notation than the one now in use. Ap- 
parent simplicity is not a test of the merit of any invention, 
unless that simplicity be accompanied by fitness for the ob- 
jects it is to accomplish ; and it is not much in favour of tlie 
decimal scale to remark, that there are 4? out of the 9 digits 
of which the reciprocals cannot be expressed in finite terms ; 
vi/. and ; and that to express \ we must employ 

two 
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two figures, ami to express ^ three figures are necessary < 
and arc ratios of such frequent occurrence of no importance ^ 
They would no doubt occur less frequently were money, time, 
weights, and measures all decimally divided ; but what does 
this concession involve r* Nothing less than an entire change 
of language in all cases where any thing relating to time, 
weight, prices, or measures is the subject ; and with a less de- 
gree of change the inconvenience of a decimal division will be 
much greater than the ones now in use. 

The advocates for decimal division do not appear, as far as 
I have seen, to have studied the nature and advantages of the 
old divisions. For example, in the division of time all the 
prime digits are factors, the principal divisions are by 60th 
parts, and 60 is composed of 2^x3 x 5; the only prime digit 
not included, being 7 ; and wc only want a more convenient 
notation to render it far superior to any decimal di\ision ; su- 
perior both in the facility of expressing minute parts, and in 
expressing large numbers. The num\)er 10 is too small for 
such an object ; the cube of 10 is not equivalent to^tlie scjuarc 
of 60, besides the defect of not enabling us to expiess 
See. 1 have had sevx'ral schemes for improving the notation ; 
and though I have not hit upon one of siillicient convenience, 
the success has been such as to render it pretty certain tliat 
the thing is not impossible. 

I am, geulJemcn, 

Your most obedient servant, 

Thomas TncnGOLi). 
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Bicentip publhhcd. 

PRACTICAL System of Algebra, designed for the IKc' 


of Schools 
J. Rowbotliam. 


ind pn\ale Students. By P. Nicholson, and 


Preparing for Vublivaiion. 

An Explanatory Dictionary of the y\pparalus and Instru- 
ments employed in the variinis Operations c)f Philosophical 
and Experimental Chemistry. In S\o., with seventeen (iiun to 
Cofqier-plates. By a Practical C’hemist. 

The Fiirmer’s, Shepherd’s, and Mariner’s ]\)ckel Dicli()naiy, 
containing rules for judging of the weather, &c. alphabetically 
ai ranged. 


LIII, 
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ANALYSIS OF PERIODICAL WORKS ON NATUKAL HISTORY. 
Cu7'tis^s British Bfitomology, 

No. 9 — 10. contains the following subjects : 

PI. 35. Crt/ptocephalus hipwtiulatm. A sj)ecies well known on the con- 
tinent, but never before ascertained to be Hritish. — PI. 30. Lithosna jnus- 
cerda. Never before published as a native of Britain. — 37- linphidia Ophi^ 
opbis The female of tliis curious insect is figured; the male diflers in no- 
thing but the termination of the abdomen ; the ovipositor of the female is 
very singular in its structure.- PI. 38. Hedpehrum nrdem. A splendid 
species of this beautiful genus new to Britain. — PI. 33. ThipmiUis limbains. 
'J’his valuable insect, so long unn.oticcd as British, and a])pjirently confined 
to the New' Forest, has this year been taken in Kent. — PI. 40. Sv&ia liomiby^ 
lifyirnm. A figure of this charming insect is here given, as well as the larva 
(we believe for the first time), and the pretty jilant njiou which it feeds. — 
PI. 41. Cimhex \{S~tuaci(taln. A magnificent species, a unique s])ecimen of 
which is preserved in the British Musenni : this also has never before been 
figured. — PI. 12. V(ivhy[fitster JjravJtn. A new species, not known to Meigen; 
named after our esteemed couiiti v iiian Dr. Leach. 


LI II. Proceeding's of Learned Societies, 

ROYAL ACADEMY OF SCIENCES OF PARIS. 

April 19 .— ly/r pu J^imT-THOUAUSfiiiishecllheread- 
TvX* of In's Ueport on M. RoinaiiPs Memoir 
reltilive to the Aiintoiny of' Planl.s. — M. Girard, in the name 
of a Commission, ivjicl a Rej)ort on M. Burdin’s Hydraulic 
Turbines. — M. Bose made a verbal Report on a pampldet by 
M. le (^ornte Dejoan relative to (he method of preserving 
seeds. — M. Arago communicated various consetjuences which 
he had detiuced from M. Dujierrey’s observations on the di- 
urnal variation of the magnetic needle; one of which is, that 
there is no diurnal variation on the magnetic eejuator. — M. 
Dujac commenced reading his Memoir ‘‘ s?ir la Caloriciie ’* — 
INI. Bailly read a Memoir, entitled “ Researches on the Ana- 
tomy of the^Brain of the Mole.” 

April 26. — M. Chevalier announced the formation of am- 
monia during the oxidation of iron, by tlie contact of water 
and air. — M. Gaillardot transmitted a Memoir on the Fossil 
Bones of the environs of Luiieville; M. Rolando, of 7\irin, 
liis Anatomical Researches on the S})inal Marrow; M. Da- 
inoiseau, a second work on the Periodical Comet of 1819; 
and Don P. L. D. Yamaha, of Madrid, an extract from his 
Memoir on Medicine. — M. Cauehy, in ihe name of a Com- 
mission, made a Report on M. Diibuat’s Memoir relative to 
the Calculus of variations. — M. Moreau do Jonnes lead a no- 
tice, entitled, “ Itinerary of the contagious malady known un- 
\o\. G\. No. 318. Or/. 1821. " Q q dcr 
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tier the name of Cholera-Morbiis/’ — M. Bory tie St. Vincent 
communicated his observations on the spermatic animalcula, 
for which he propost‘d the generic name ol' Zoosyenncs. — M. 
tie Lassis read a Memoir, entitled “ The Doctrine of Epi- 
demic Maladies.” 

May 3. — M. Julia Fontenelle transmitted his manuscript 
translations ol‘ several Memoirs on the Yellow Fever, by tlie 
Physicians of Barcelona. — M. G. Saint Hilaire read an ad- 
ditional Memoir on the Nutrition of the Marsu})ialia. — M. 
Fresnel presented to the Academy a Pliaros-light with a fixed 
burner of the third kind, invented by him. — M. Bailly read a 
Memoir, entitled “ Description of the filaments with which 
the Lophius piscaforins seizes fish and M. Gooffro}^ made 
some remarks on the subject. 

May 10. — The Minister of Marine communicated in manu- 
script M. Bagay’s new logarithmic tables, and recjiiested the 
Academy to examine them. — The Marshal Duke of llagusa 
read a Report on the experiments made at Brest on the new 
kind of Artillery proposed by M. Paixhans. — M. Pennon, of 
Lyons, transmitted a Memoir on the cause ol* the mephitic 
effects of marshes. — M. Percy communicated sojue observa- 
tions on a young person Jiained Ticzd., deaf and dumb from 
the birth, whom Dr. Deleau had enabled to hear and to speak. 

May 10. — M. Cuvier made a verbal Report on several Mi‘- 
inoirs formerly presented in manuscript, but since printed by 
their respective authors. These were the Memoirs by M. 
Flourens, On ihe Functions of the dijfcrcnt Parts of the Nervous 
System y those of M. Desmoulins, On the Anatomical Relations 
if that System ; and lastly, a INIemoir l^y M. Bailly, entitled, 
A Treatise on the Comparative Anatomy and Physiolopij of the 
Nervous System^ Ui the four Classes of Vert ehrated Animals . — 
M. Audouard read a NupplerneJit to his Considerations on the 
Origin and Cause of the Yellow Fever. 

May 17. — M Vicat connmniicated a Memoir on a perio- 
dic thermometrical movement (d)served in the arches of the 
Bridge of Soulllac : M. Bonnemaison, an apothecary at Quim- 
per, a manuscript work on the Hydrophytes loculces which 
grow in France; and M. le Baron lUin a note oji the precise 
determination of the grave resonances of two given somids. — 
M. Vauquelin, in the name of a Commission, read a Rej)ort on 
M. Payen’s analysis of Tupinamba Root. — M. G. St. Hilaire 
communicated a Rej)ort on thcMemoir of M. Bailly concerning 
the Lophius. 1 leconnneiices by showing that Aristotle was ac- 
quainted with the habits of this animal. In the w orks of that 
prince of naturalists is a passage to the following effect: There 
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is a species of frog, which is called thefsher. It derives this 
name from the wonderful industry which it displays in procur- 
ing its nourishment ; for in front of its eyes it has certain appen- 
dages, which it extends like hairs, and which, dilated at the 
extremity, form a kind of double bait. After having stirred 
up the mud or the sand, it conceals itself, and elevates these 
appendages ; the little fish coming to seize them, it draws 
them into its mouth. Plutarch savs ; “ The Lophiiis fishes 
with the line, for it throws out from its neck a filament, 
which it extends to a distance, in the manner of a line, letting 
it out and drawing it in at will. This being done, when it 
perceives sonic small fish about it, it allows them to nibble the 
extremity of this filament, being itself concealed beneath the 
saiul, or in the mud, when it gradually retracts that member 
until the fish are near enough to lie swallowed by a quick move- 
ment.” 

These yf/c/s pcchcnrs^ as they are called by tlie author, have 
formed the subject ol* his researches ; he determines their na- 
ture, and describes their general support. M. Railly says, 
that the third filament is articulated directly with the occi- 
pital integument: — the Reporter thinks otherwise, and details 
his objections. The description of the muscles which serve 
for the various motions of the filaments is very satisfactory? and 
shows that the ancients were not deceived with regard "to the 
pur[)oses for which these ajipeiiilages are destined. 

So voracious an animal as the Lophius, how ever, cannot 
obtain, hy f slung alone, suflicient to supply its wants. M. 
(leotfroy describes the other habits of this singular fish, and 
concludes by recommending the insertion of M. Bailly’s Me- 
moir in the Hccucil des Savans efr'angers. 


ACADEMY OF SCIENCES OF COrENlI AOEN. 

Qiicstiojis proposed for J 825. 

Class of Mathematics. — To deduce new tables of the sun 
li om a collection of the best observations, and by the assist- 
ance of analysis, to compare these tables as well with the ob- 
servations of Bradley as with tlie best of those which have been 
made since, principally with the observations that have been 
made with an instrument not exposed to the heat of the sun. 

Class of Physics. — Careful observations are required, hav- 
ing for its object tlio discovery of the connections that exist be- 
tween the promptitude of the germination, the quality of the 
IVuit and seed, and the development of the other parts of 
plants. These observations are to be made not only on the 

acotylcdons, 



208 lioyal Academy oj B) Uiseh. 

acotyledoiis, the monocotyledons, and the dicotyledons, but 
also upon the ])rincipal orders of which the three great divi- 
sions are composed. 

Class of Philosophy. — What is the true notion of psycology, 
and what is the relation of this science to those which are con- 
nected with it ; — should the distinction be admitted, which 
some of the learned have wished to establish between empiric 
psycology and rational ps 3 "cology. 

The memoirs, written in Fi ench, Latin, or German, will 
be received until the 1st of Jaiiuai*} 1825. 


ROV \I \i VDLMY oi jntrSSLLS. 

Br^z(s p)opnsid /o) 1825. 

1st. What ha^ been the state of the maritime coast betw'eeii 
Boulogne and Antwerp, from the Conquest of Cmsar to the 
present time To indicate the great inundations of the sta 
which this coast has experienced during the foregoing period, 
and to ascertain whatpoitions the sea has ingulfed which ha\e 
not been regained. 

2d. What are the kinds and tlegrees of fermentation that 
the different species of animal excretion undergo. 

3d. The great disco\ cries made during a certain number of 
years liaving coiisideiabl v augmented the domain of the bo- 
tanist, the Academy requires a confirmation or refutation, bj 
a critical examination, according to the laws established by 
Linnaeus, of the different genera and species introduced in 
botany since the death of that gieat man, and a determination, 
by the same laws, of the proprict}’ of the denominations that 
have been given to these genera and species. The titles and 
editions of the works j eferred to, to be cited w ith exactness. 

4th. To determine tlie changes that may be occasioned by 
tlie felling of considerable forests upon the adjacent countries 
and commons, with respect to the ^salubrity and temjieraturc 
of the air, to the duration and violence of the prevailing winds, 
and generally to all meteorological phmnomena. 

The prize for each of these questions to be a gold medal, 
of the weight of thirty ducats. The memoirs, written in 
French, Dutch, Latin, or Flemish, to be addressed (post free) 
to M. Dcw'ez, before the 1st of February 1825. The Academy 
will also award, at the same lime, the other prizes. 


LV. In. 
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LI V. Intelligence and Miscellaneous Articles, 

THE COMET, 

IV/ril. Eiicke’s investigations on the orbit of the comet which 
is now visible, prove that i%4iioves in a hyperbola. — Mr. 
E. has found the following elemei)ts : 

''rime of passage through tlie perjihelion Sept. 29, *02259 


Longitude of the perihelion 4° 25^ 57''*2 

Longitude of the ascending node 279 15 31 *6 

Inclination of tlie orbit 54 43 7 *8 

Eccentricity 1 *006046 

Logarithm <7 0*0217381 


THE DISCOVERY SHIPS. 

The following is an extract of a letter from the agent to 
Lloyd’s at Hull, dated the 7th of October: 

‘‘ The Mary -Francos, Capt. Wilkinson, lias arrived from 
Davis Straits, and reports that she saw the Discovery Ships 
beset in the Middle Ice on the 17th of July, in lal. 70. long. 5. 
Capt. Wilkinson entered the ice on the following day in lat. 66. 
long. 20. and penetrated to the West Land on the 26th, wJiere 
he remained until the 9tli of September, when he bore away for 
England, having taken 15 whales. He was nearly as high 
as Lancaster Sound, and states that the prospect for the Dis- 
covery Sliips was very favourable, as the weather was fine, and 
the coast unusually free from ice. As he never met them af- 
ter he got through' the barrier of ice, there can be no doubt 
of tlieir having had an equally favourable passage. The Mary- 
Frances and tlie W illiaui-and- Ann were the only ships which 
got through the barrier in the month of July; the remainder 
of the fishing vessels having attempted the ]Rissage in a higher 
latitude, did not succeed until August. 'Hiere hail been no 
losses; but one of the ships (the Jane, of this port) had suii- 
tained considerable damage.” 

ANTI^JUITIES. 

Part of a Roman villa was opened on Tuesday’ the 21st of 
September, atWigginton, in afield belonging to (jeorgeCobb, 
Esq. of Broughton Castle, when a room 20 feet long by 1 i- 
feet wide was completely uncovered, and a great portion of 
the tessellated pavement was found nearly j)erlect. There are 
other remains scattered over a considerable extent of ground, 
which have not yet been examined. — Oxford Journal, 

MUNGO PARK. AFRICA. 

We have been favoured by a gentleman interested in African 
discefsery, and \\ho has travelled a considerable way into the 

interior 
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interior of the southern parts of nortliern Africa, with some 
notes remrding the death of our lamented countryman, Mr, 
Park. The narrative is drawn from a negro, a native ol’ 
Yaourie, adjoining the spot where Park perished, and \yho 
witnessed what he relates. Considering every circumstance, 
the document is clear and satisfactory^, plain and unadorned, 
without anything tliat leads to a suspicion of its accuracy, or 
the intention of the negro to deceive, and in its most material 
features it is borne out by accounts obtiiined through other 
channels. The notes from which the following summary is 
drawn up, were obtained in 1822: 

Duncanno, a negro, was born at Birnie Yaourie. He was 
in the Pass about to be mentioned, to sell collas^ when he 
was seized by the Fonlalis, carried oflF as a slave, and after- 
wards taken to the Gold Coast, where he was shipped on board 
a Portuguese vessel, and carried to Bahia, where he remained 
three years. He was employed in a Portuguese slave shi}) as 
a seaman, and returned to Africa in lier, during Governor 
INIax well’s residence on the coast. Duncanno states, that he 
was in his native countr}', Birnie Yaourie, sixteen years ago 
(1806), wlicn Mr, Park arrived there in a canoe with two masts. 
No person landed. The canoe continued her course down 
the river with the tra\e]lers in her. 'Fhe king of Yaourie, 
aware of their danger, sent off eight canoes after them, to warn 
them of it, and in one ol‘ the canoes was sent a red cow, in- 
tended as a present to the white men. Mr. Park did not com- 
municate with them, but continued sailing onwards. The 
canoes followed, and at last Mr. Park, probably dreading 
hostile intentions, fired upon them, but fortunately did not kill 
anyone. The canoes returned; but the king, anxious for the 
safety of the travellers, again sent peoj^le to proceed after 
them, requesting them to stop, and he would send persons to 
show them the safe and proper passage in the channel of the 
river. The messengers could not, however, overtake them. 
Park continued his voyage till the vessel got amongst tlie rocks 
off Boussa, and was in consequence ‘‘ broke.” 

Birnie Yaourie is in Houssa, but Boussa is not. The lat- 
ter is in the country called Burgoo. Birnie Yaourie is by land 
distant one day’s journey from Boussa, but by w^ater one day 
and a half. Duncanno described the })Iace or pass, whore the 
canoe was broken, to be like the cataracts in our mountains ; 
Tlie water ran with great force. The canoe was carried ra- 
pidly along, and before they could see their imminent danger, 
it struck with violence on some rocks and w^as dashed to pieces. 
The people of Boussa stood upon the rocks projecting into the 
river, desirous, if possible, to afford tlie white men assistance; 
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but the catastrophe was so sudden, and the violence of the 
stream so great, that they could not reach tliem- The break 
of the river on the rocks is described as dreadful. The whirl- 
winds formed were appalling, and the agitation of the waters 
was so great as almost to raise the canoe oji its end, and pre- 
cipitate it, stem IbrwardSi, into the gulfs below it. At the mo- 
ment the vessel struck, Mr. Park held something in his hand, 
which he threw into the water, just as the vessel appeared to 
be going to pieces. The water was too bad ” — so agitated 
that he could not swim, — and lie was seen to sink in it. There 
were ^‘plenty” of oilier white men in the canoe, all ofwhojii 
were drowned. The river there is as broad as from Le Fevre 
Point to '^fagrin Point, Sierra Leone, or above four miles. 
There was a black man, a slave, who was saved from the 
canoe. This black man spoke the Foulah language, and was 
a slave to a Foulah-man. When Duncanno left Yaourie, this 
man was still in Houssa, but he knows nothing more of him. 

Duncanno asserted jiositively that no person from Park’s 
vessel landed at Birnie Yaourie, that the Black was the only 
individual saved, and that that man only was left at Boussa. 
The people of Boussa went in canoes to this bad place” in 
the river, wliei'e Park’s vessel was broken, and where he was 
drowned, and some* expert divers div^cd into the stream and 
jiicked u}) twelve jiistols and two long musqiiets. Plenty of 
people ” went fi’oin Birnie Yaourie to Boussa to see the wreck 
after the king ol’ Boussa had sent to the king of Yaourie to 
inform him of the disaster. Park informed the black man 
who was in the boat that in a week or two he should carry 
him witli the canoe into a great ocean,” where the watm' 
was salt ! 

Thus far the simple narrative. It bears the stamp of truth 
upon it, and it is impossible to reflect upon the catastrophe 
without feelings of the (lec]H‘st sorrow and regret at the loss 
of the enterprising traveller when he was so near completing 
his labour, and reaping the reward of all his toils. Various 
accounts, obtained through our present channel of informa- 
tion, agree in stating, that from below Boussa to Benin the 
river is open and deep, and broad and navigable. — Glasgo*iD 

Courier. 

NEW SOUTH WALES. 

[At page 4a9 of oiir last volinnc, we gave, from Thr Morning Chroniefe, an 
interesting artit le on this rising coiintrv ; the further progress of disco- 
very and of in innfacturcs in which we now give some particulars of from 
the same source, 'fhe writer appears to he a re^iidciit in the country.] 

A gentleman, who was in the interior with Mr. Oxley, told 
me that he once met with a party of interior natives, all of 

whojii. 
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^vholTl, oil seeing him, fell instantly upon their faces, forming 
a circle with their heads outwards, apparently in the greatest 
trepidation and terror. Another party he fell in with appeared 
struck with great wonder and surprise at his strange colour 
and garb, but were nothing like so intimidated, as they walked 
with him some distance. The natives found lately Mr. 
Oxley, at Moreton Hay, are far superior in every respect to 
their brethren near Sydney. They build huts of wattle, co- 
vered with tea-tree bark, capable of containing ten people, 
which tliey clean out regularly twice a day, and are governed 
by chiefs who have great authority over them, and perform 
none of the duties of fishing and hunting, except as a pastime, 
the others supplying them regvilarly with whatever they staiul 
in need of. I'he chiefs' wives are etjually exempted from la- 
bour. Fish, fern root, and kangaroo, are their principal sus- 
tenance. Like all the other nations of Australia, the}’^ are 
surprisingly* honest, but most persevering beggars, and ^^ha1- 
ever was given them no one ever saw afterwards. Women 
were often seen vrith a child at one breast, and a young puppy 
at the other. The women jierform all the labour and drudgery, 
the men only fishing and hunting. In hospitality and kind- 
heartedness, the famed native's of Lew LJiew do not exceed 
them. Two sliipv^ j'ecked coruicts, li\ed among them many 
months, with a humanity and cheerful hospitality, which in 
vain you may look for in civilized communities; they would 
not even allow them to })rocure or cook their own provisions, 
and always sn})plied them most liberally, even wlieii they often 
went without themselves. The most disagreeable ceremony 
they had to coinjily with, was a daily burnishing with bees'- 
wux and cluireo^ to w^hich they reluetaiilly submitted, to 
please tlieir kind liosts, wlio aj)j)eared to have a great horror 
of the hateful whiteness of their skins. One of the convicts 
once })ut on the fire a tin pot of water, wdiicli \\a^ tjnickly sur- 
rounded by the wondering natives ; but on its boiling up they 
gave a loud yell, and ran screaming in all directions, nor 
would they come near until it was thrown away, wlien tlicy 
covered it carefully with sand, and could ne\er afterwarils be 
induced to consent to the magic jmt being again placed ontlie 
fire. 

Our manufactures are yet in tlicir infancy, and consist only 
of articles of most pressing necessity. Salt is made in different 
parts from sea water, partly by spontaru^ons evaporation, and 
partly by boiling. Mr. John Blaxland makes large quantities 
thi-^ way on the creek, about three miles from Paramatta. He 
has a succession of shallow' basins, w here evaporation goes on, 
being drawn off from one to the otlier until it is sufficiently 
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concentrated to require little boiling to crystallize it. Tanning 
is carried on every where extensively, both upper and sole 
leather being made, ol' excellent quality. Nothing can excel 
the bark of the wattle for tanning, and the kangaroo skin pro- 
duces uppers etjual to the best calf. A great many of the large 
farmers manufacture all their own leather; indeed numbers 
not only do so, but make all tlieir shoes, and manufacture all the 
coarse cloth for their servants’ clothes, and perform all their 
own smith-work upon tlieir farm, being sujqdied by Govern- 
ment with convict mechanics, for which they pay to them 
3s. 6d. a week, besides the usual wages to the convict. A 
considerable quantity of coarse woollen cloth is made for sale 
at Mr. S. Lord’s mamdiictory, near Botany Bay, which is sold 
dearer, but w ears much better; than Englisli cloth of the same 
lineness. Several others also maiuifaclure cloth on a small 
scale for sale, while all who liave wool lo spare may have it 
made into cloth at the Government Female Fa^ory, Para- 
matta, by )iaying the expense of manufacturing it into w'ool. 
Saddlery, tinware, soap and candles are also made in great 
abundance, and there is likewise a small foundry for casting 
iron. Hat-making has long been a thriving trade; both coarse 
and fine ones are maim fact ured in Sydney, the latter being 
beavered with the fur of the flying squirrel, w hich is of a silky 
softness and beautiful slate colour ; the skins cost the hatters 
Is. 3d. a-picce. Two potteries have been for some years in 
constant employment. Our clay is admirably adajitcd for 
these purposes, and most of our common heavy ware is sup- 
plied irom these two sources. Milk bowls, large coveted 
butter vessels capable of holding ^Oibs., also some of a similar 
construction for salting meat, wine and butter coolers, com- 
mon jugs, bowls, cups and saucers, tea-pots, spriicc-becr bot- 
tles, &c. are all made here. The glazing, however, is nothing 
like so gocxl as the Stafibrdshire, tor want of })ropcr means, as 
both the men who conduct them wx'rc brought np in llie l)cst 
manufactories in dial country. Ploughs, carls, w^aggons, har- 
rows, and all farming utensils are made and sold cheaper licre 
than they can be imported from England. 


THE LOGAN HOCK. 

Gur readers may remember tliat a Lieutenant Goldsmith of 
the Navy distinguished himself rather uiienviably last spring, 
tlie gallant exploit of i flecting the overthrow of the curious 
lAJgan or Rocking-sione in Cornwall. He is now endeavour- 
ing, it appears, to set it up again ; and in a particularly alisiird 
paragraph, in an Exeter paper, wc find him coinplimcnted 
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after this sort. It is with a great degree of plensuie that we 
are enabled to inform the curious and the lovers of antiquity, 
tliat an attempt is at last being made to restore this celebiated 
stone to its former pinnacle of wonder and surprise. We are 
aw are of there being a diversify pf opinion respecting it, but 
we hope the majority of our readers will be gratified to hear 
tliat Lieut. Goldsmith, wuth a zeal truly characteristic of a 
Hritish tar in redeeming past errors, and er*cr anximts to i^lease^ 
commenced his operations on Tuesday last, with about thirty 
able seamen, by landing the requisite apparatus from boats be- 
neath the cliff.” As this officer is pronounced “ever anxious 
to please,” we must presume that he threw dow’ii the rocking- 
stone to please himself (for we are persuaded that so wanton a 
piece of mischief pleased no one else), ami that he restores it 
to its “ former pinnacle of wonder and surprise,” as the Exeter 
journalist sublimely expresses it, to please the rest ot the world. 
Whether when it regains its “ pinnacle of wonder and sur- 
prise” it will resume its wonderful and ‘‘iirpiising custom of 
rocking, would seem, however, rathcT problematical; and we 
conceive that Lieut. Goldsmith cannot set himself light wulh 
the lovers of rocking -stones till he sets the rock once more 
rocking. — Morinn^ CJnon. 

In a ^cry excellent and unpretending little work, entitled 
“ A Guide to the Mount’s Baj^, and the Land’s End,” pub- 
lished by W. Phillips, we find tlie lollowing account of this 
celebiated wonder, now, wc fear, no more: — “The celebrated 
Logaii-stone is an immense block of granite, weighing above 
GO tons. The surface in contact w^ith the under rock is ol 
very small extent, and tlic whole mass is so nicely balanced, 
that notwitlistanding it'* magnitude, the strength ofa single man 
applied to its under edge, is sufficient to change its centre 
e)f gravity, and though at first in a elegree scurcedy perceptible^, 
yet the icpctition ol siicli impulses, at each return ol'lhc stone, 
juoduces at lengtli a very sensible oscillation. As soon as the 
astonishment wliich this jihamemienon excites has, in some 
measure, siibsiilcd, the stranger anxiously inquires how, and 
whence the stone originated. Was it elevate by human 
means, or was it produced by tlie agency of natural causes ? 
Those who arc in the habit of viewing mountain masses with 
geological eyes will readily discover that the only chisel ever 
employed has been the tooth of time — the only artists engaged, 
the elements. Granite usually disintegrates into rliomboidal 
and tabular mas‘-es, which, by the liuther operation of air and 
moisture, gradually lose their solid angles, and approaeli the 
spheroidal form. De Luc observed in the Giant Mountains 

ol' 



Ea) thijual es . — Ml Icor and EarlhquaA c’. — Eobi^ih, 315 

<>l SiJesid, spheroids t)f this description, so f)iled upon each 
other as to resemble Dutch cheeses; and appearances no less 
illustrative of the plia^nomeiion may be seen from the signal 
station to which we have just alluded. The fact of the upper 
part of the cliff’ being more exposed to atmospheric agency, 
than tJie parts beneath, will sufficiently explain why these 
rounded masses so lref|uently rest on blocks which still pre- 
serve the tubular Ibrm; and since such splieroidal blocks must 
obviously rest in that position in which tlieir lesser axes aie 
perpendicular to the horizon, it is equally eviilent, that when- 
ever an adequate Ibrce is applied, they must vibrate on their 
point of support/’ 

EARTHQUAKES. 

At San Pietro in Bagno, in the Grand Duchy of Tuscany, 
several earthquakes of minor importance have been lately felt. 
In the morning betw^een the 12th and 13th of August, not less 
than twenty shocks were distinctly perceived. Three, tolerably 
strong, occurred about seven o’clock, which made the church 
bells ring. At Salva-piaua, which w^as the spot most affected, 
a wall was thrown down, but happily without injuring any 
person. During the following day and night the earlh(]uakes 
continued, but with trifling efl’ect. A haziness of tlij|, atmo- 
sphere and a jjarticular kind of obscurity about the sub were 
the phenomena remarked immediately previous to these con- 
vulsLoiis of Nature. 


METEOR AND EARTHQUAKE. 

A traveller, who happened during the nights of the 11th 
and 12th of August to be upon the Alps, reports that he saw 
a globe of lire which lighted the atmosphere for three minutes; 
and about the same time the shocks of an earthquake were felt 
in several parts of Italy. 


FOSSILS. 

The labourers engaged in excavating the bed of Wallasey 
Pool, for the purpose of making a w et dock, have lately disco- 
vered several line stags’ horns, in the most jxjrfecl state of pre- 
servation. It is jHobable that what is now termed Wallasey 
Pool was anciently part of a wood or forest, as in the neigh- 
bourhood the remains of large trees are frequently found at 
tlifferent depths below the surface, of a very dark colour ; some 
as black as coal, and so hard that the iarmers use them as 
gate-posts. The horns were found nearly thirty feet below 
the bod of the pool. The workmen, it is said, have alo dis- 
covered evident traces of an ancient road having once existed 
there at the same dei>tli. -Livi ipool Com it t. 
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FOSSIL ELEFIIANT* 

A fossil elephant has been discovered on the east side of 
Lyons, ill a garden situated on the hill which separates the 
Rhine and tlie Saone. The bones were fburnl m what the 
men supposed was virgin earth, that had never been turned up 
by either spade or pick-axe. M. Biedin, the Director of the 
Royal Veterinaiy School, repaired to the spot, and recognised 
in the huge bones discovered by the workmen, the bones of an 
elephant. The humerus was twelve feet and a half long, and 
nine inches broad at its upper extremity ; the tibia was two 
feet and a half; and two fragments of the scapulum were toge- 
ther two feet in length. There was the head of a femur, and 
several other [)ieces of bones, so that M. Bredin had no diffi- 
culty in coming to a decision. Among the elephant’s bones 
the bones of an ox were also discovered. — French Journal. 


EOYPl'IAN ANTIQUITIES. 

M. Chninpollion jun., having proceeded to Turin under the 
auspices of His Majesty, to study the collection of Egyptian 
antiquities brought together by M. Drouette, and forming at 
present the Royal Egyptian Museum of the King of Pied- 
mont, has already made known some of the principal monu- 
ments of this museum. We extract the following communi- 
cations from his letters : 

By the kind permission of His Excellency Count Chale, 
Minister of the Interior, I have gained admission to the Royal 
Egyptian Museum. I had previously admired in the Palace 
of the University a fine statue of Sesostris, in rose gianite, 
eight feet high ; the upper part of a statue of the wife of that 
king, the queen Ari ; and another statue with a lion’s head, 
similar to two statues in the Museum of Paris, and bearing an 
inscription of the reign of Amenophis II. 

‘‘ It was on the 9th of June that I visited for the first time 
the Egyptian Museum : nothing is comjiarable to this im- 
mense Collection. I found the court crowded with colossal 
figures in rose granite and green basalt. The interior is also 
peopled with colossal monuments. A first examination dis- 
covered to me a group of eight feet in height : it turned out 
to be Amon-Ra, seated, having beside him King Horus, son 
of Amenophis II. of the eighteenth dynasty — an admirable 
work ; I ha(1 seen nothing equal to Inis. 2dly, A colossal 
statue of King Misphra-Thouthmosis, in the same state of 
preser\atioii as when it issued from the workshop. 3dly, A 
Monolith six feet high ; it represents Ramses the Great 
(Sesostris), seated u]>on a tlirone between Amon-Ra and Ncith, 
of rose g»anite, and is a peifect work. 4thly, A colossal 
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figure of King Moeris, green bnsalt, of exquisite Workman- 
ship. 5ihly. A statue, erect, of Amenophis 11. 6thly, A 
statue of the god Phla, executed in the time of the Inst-men* 
tioned king. 7thly. A group of freestone, representing King 
Ainenoftep, of the nineteenth dynasty, and his wife Queen 
Atari. Sthly, A statue, larger than life, of Rainses the Great 
(Sesostris), in green basalt, finished like a cameo; upon the 
steps of the throne are sculptured, in full relief^ his son and 
wife. 

‘‘ The number of funeral statues in basalt, red and white 
freestone, white calcareous stone, and gray granite, is very 
considerable : amongst them is one of a man crouching, whose 
tunic bears an inscription in tlie Egyptian vulgar tongue, of 
four lines, '^fhe steles of four, five, and six feet in heiglit, ex- 
ceed the number of a hundred ; there is an altar covered with 
hieroglyphic inscriptions, with a great number of other ob- 
jects of antiquity. This comprises only one part of the col- 
lection, and there remain two or three hundred packages to 
be opened. The number of manuscripts is one himdred and 
sevcnly-one, of wliich forty-seven are already unrolled. Among 
these I have discovered about ten contracts in the Demotic 
writing ; a Greek papyrus, and a law-suit between two inha- 
bitants of Thebes relative to the ownership of a house ; tlic 
pretensions of the parties pleading and the means of the ad- 
vocates are analysed, and the laws favourable to their respec- 
tive pretensions textually cited. 

At the end is the actual judgement, wliich was delivered 
in the fifty-lburth year of Ptolemy Euergetes II. A bilingual 
inscription in Egyptian and Greek, and a decree in honour 
of a prefect of the township of Thebes, and rendered under 
the reign of Cleopatra and her son C^sarion, whose I had 
already proved the actual reign by tlie perusal of a scroll 
sculptured uj)on the temple of Deiidera. But that which is 
most interesting is, that among the papyrus of the collection, 
is a Phenician manuscript; unfortunately there are but frag- 
ments of it, but perhaps others may be found amongst those 
not yet unrolled .” — French Journal. 

Meteoi'ological Observations at Great Yarmouth^ by 
C. G. Harley, Esq. 

^ Wi nds, Thermom. lUin. 

1884. ''Dry. AVet. E. SE7 a SW. W. NW.N. NET^Low. High.Med. In. 
May 14 17 7 4 3 1 — 3 9 4 46 72 55 2} 

June 16 14 1 9 3 3 1 — 3 10, 55 69 60 2 } 

July 22 9 — 2 3 8 6 2 2 8 60 19 69 

Augu&t 15 16 2 4 3 7 4 2 5 4 60 72 66 2 J 

Calendar 
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Calendar of Flora^ Fauna^ and Pomona^ at I lari field in SnsseA\ 
continued from September 19 to October 20. 

Sept. 19. — Crocus aiUumnalis in flower in tlie garden. The 
weather is extremely unfavourable for llie production of 
flow'ers, and the autumnal Flora is very backward and defec- 
tive. The China Asters, African Marigolds, and other plants 
of this sort have very generally failed, by being thrown so 
late in the season as to be injured by the rains before they 
could flower. Holylmcks, the Prince’s Feather, and other 
Amaranths abound only in a few places : in others all tlie 
plants have done badly. 

Sept. 29. — Michaelmas Day. The Michaelmas Daisy, 
Aster Tradcscantii^ihe Aster tardiflorus^awX some others of this 
genus are in full blow. Agaricus integer^ A, a^i/Tantim^ Boletus 
cdulis^ Boletus bovinus^ and ^ome hitherto uiHlescribed lungi 
are growing. 

•Oct. 2. — Agaricus muscarins in abundance, both in the 
grove and in the orchard. The species, however, has not 
been luxuriant this year in general. Swallows have become 
less numerous, several large migrations having taken jilace. 
Small-birds congregate in flocks. Was[)s seem to be wanliiig 
altogether this season. 

Oct. 12.— Weather damp and showery. The last wliite 
currants gathered. Today there fell almost a deluge of rain, 
which flooded tlie meadows, and gave the marshes of the 
Medway the appearance of a lake. 

Oct. 14. — Martins, hirundines urbicce^ still seen. The 
weather clearetl and became colder. 

Oct. 18. — Agaricus Jloccosus abundant under an apple-tree 
in the orchard. The popular prejudice of fine weather about 
St. Luke’s Day has been verified again this year. 

Oct. 20.— Some few swallows seen today flying about a 
paper kite which was elevated very high in the air. 

This season has been one of the worst for apples ever re- 
membered. Pears are rather more plentiful. A few peaches 
still remain. - T. Forster. 

LIST OF NEW PATENTS. 

To Frsmeis Henry William Needham, of David-street, Middlesex, esq., 
for his improved method of casting steel. — Dated 7th October 1824. — (i 
months allowed to enrol specification. 

To Walter Foreman, esq. of Bath, Somersetshire, commander in the 
Royal Navy, for certain improvements in the construction of steam-engincb. 
— 7th October,— 6 months. 

To Fredrick Benecke, of Deptford, Kent, verdigris manufacturer, and 
Daniel Towers Shears and James Henry Shears, of Fleet-market, London, 
coppcrsnnths, ,who, in consequence of a coininunication from a certain 
foreigner, arc in possession of certain ini|»rovcincnts in the making, pre- 
)vu’ing, or pioducing of spelter or zinc. — 7th October. - 6 months. 

To 
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I'o Pierre Alegre, of Kerez de la Frontera, Spain, engineer, now residing 
Ht ( ^olet-plaee. Commercial Road, Middlesex, for his improved and oecono- 
mical method of generating steam applicable to steam-engines and otlier 
useful purposes. — 7th October. — 2 months. 

To Hnmphfy Jeffreys, of Park-street, Bristol, merchant, for his improved 
flue or chimne^for furnaces and other purposes. — 7th October.— 2 months. 

To Rolicrt Dickenson, of Park-street, Southwark, Surry, esq. for his 
improvement or improvements in the manufacture and construction of 
metal casks ot barrels, for the conveyance of goods and products by sea 
or otherwise. — 7th October. — G months. 

To Francis Richman, of Great I*ultcney-strect, Golden-square, Middle- 
sex, carpenter, for certain improvements in the construction of fire-escapes, 
part of which saitl improvements arc likewise applicable to other purposes. 
— 7th October. — 6 months* 

To Stephen Wilson, of Streatham, Surry, esq., who, in consequence of 
communications made to him by foreigners residing abroad, is in posses- 
sion of certain improvements in machinery for making velvets, and other 
cut works. — 7th October.— 4 months. 

To John 11am, of West ('oker, Somersetshire, vinegar-maker, for his 
imju'oved process for manufacturing vinegar. — 7th October. — 4 months. 

To Matthew Bush, of West Ham, Essex, calieo-priuter, for certain im- 
provements ill machinery or a[)paratus for printing calicoes, and other 
fabrics.— 7th October. — (J months. 

To John Shaw, of Milkown, in the parish of Glossop, Derbyshire, farmer, 
for his transverse sjiri ug slides lor trumpets, trombones, Freueb-horus, 
bugles, and every other musical iustruineut of the like nature. — 7tk 
October. — 2 months. 

To John Thomas Hodgson, of William. street, Lambeth, Surry, veterin- 
arian, for certain improvements in the construction and manufacture ol‘ 
shoes or subttances tor shoes for horses and other cattle, and method of 
applying the same to the feet. — 7th October. — G months. 

To Philip Chell, of Earle*s-conrt, Kensington, Middlesex, esq. for his 
improvements in machinery for drawing, roving, and spinning of flax, wool, 
waste silk, or other fibrous substances. — 14th October, — G months. 

I'o John George Bodnier, of No. oO, (Jxford-street, C’harlton-row, in 
the parish of Manchester, Lancashire, civil engineer, for certain iiuprovc- 
lucuts in the machinery for cleaning, carding, drawing, roving and spinning 
of cotton and wool. - 14th October.-- G months. 

'JV) James Gunn, of Hart-stl*cet, Grosvenor-square, Middlesex, conch- 
maker, for certain improvements in wheeled carriages. — 14th Octolicr. — 
G moiilhs. 

To William Philip Weisc, of Toolcy-strect, Southw^ark, Surry, manu- 
facturer, for certain improvements in the preparing and making water- 
j)roof cloth, and other materials for the mamifactnring of hats, bonnets, 
caps, and wearing apparel, and in manufacturing the snine therefrom. 
— 14th October. — G months. 

To Henry Marriott, of Fleet-street, London, ironmonger, for an ini' 
provcmciit on water-closets, — 14th October. — 2 months. ^ 

To James Fetlow, of Manchester, Lancashire, weaver, for certain improve- 
ments in power looms for weaving various articles. — 14th October. — G mn. 

To Henry Maiulslay, and Joshua Field, both of Lambeth, Surry, en- 
gineers, for their method and apparatus for continually changing the water 
used in boilers for generating steam, particularly aj)piicable to the boilers 
ol‘ steam -vessels making long voyages, by preventing the deposition of salt 
or otliLM* substances contained in the water, at the same time retaining the 
heat, saving fuel, and rendering the boilers more lasting. — 14th October, — 
G months. 
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LV. Contributiom to our Kntywledge of Chemical Bodih^ 
By Mr. W. Herapath*. 

No. 1. On the Combinations (f Oxygen. 

A DESIRE to know the state in which oxygen exists after 
combination, induced me in 1821 to commence a set of 
experiments upon the metallic oxides ; in the course of which, 
many new facts have presented themselves, which I conceive 
are worth recording ; and under this impression I shall venture 
to make them public; although from the tedious manipula- 
tions required to purily the different substances, the necessity 
of taking their density at one particular temperature, and 
the short time I can devote to such pursuits, I find it im- 
possible to present a complete series ol the metals and their 
oxides, as was my original intention. In following up my 
ideas on those bodies, I had expected to derive some informa- 
tion from the labours of others ; but unfortunately, I found 
that the oxides had been scarcely at all operated on, as far as 
regarded their densities ; — at least I am not aware that any ta- 
ble of their densities was ever published : and although it had 
been considered of sufficient importance to ascertain the den- 
sity of the various metals ; yet, from the inattention of the ex- 
perimenters to their purity,— to the propriety of their being 
reduced without alkaline fluxes, to their being allowed to cool 
slowly in the crucible in which they were melted, and to the 
neglect of registering the temperature at which the specific 
gravities were taken, — there is so much confusion, that it is with 
great difficulty I can select enough to form a table. I have 
done so here : but as I consider it absolutely necesSary that all 
the experiments should be repeated ; if this notice fails to call 
the attention of chemists to this department of science, I shall 
extend my task to it : but from the magnitude of the under- 

* Read before the Society of Inquirers of Bristol, Septembci* 2Q, 18i?4. 
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taking it must be long before it will be complete. In the mean 
time I shall j^rotluce evidence enough to show what I con- 
ceive to be general laws, leaving it to futurity to give them 
absolute })recision. 

As a basis, I have taken, as accurately as I could, the den- 
sities arranged belovr : some few' are of no value to this in- 
quiry ; but as the}" may be serviceable to others, I shall give 


the whole list : 

Cadmium, perfectly pure 62® 8*659 

Cadmium, browm oxide 62 8*183 

Cadmium, carbonate, dried at 180® ... 63 4**420 

Copper, not poled . ....... 65 8*510 

The same copper, poled 64 8*843 

Copper, in grains 64 8*6006 


Copper, pure, melted, and cooled in crucible 62 8*900 

Copper, red oxide, as made from acetate . 62 6*093 
Copper, red oxide, by heating copper . . 62 6*052 
Copper, black oxide, from heating with nitre 62 6*401 


Copper, sulphuret 64 5*792 

Tin of commerce, containing lead ... 61* 7*602 

Tin, hammered 64 7*600 

Tin, remelted, and allowed to cool in crucible 64 7*5565 

Tin, pure, as reduced from white oxide, ^ 7-035 

hammered tlie same . . . . J 

Tin, gray oxide, from muriatic acid, by potash 62 6*666 

Tin, white oxide 64 4*933 

Tin, white oxide, heated till yellow ... 62 6*639 

Lead, pure 62 11*352 

Lead, yellow oxide 64 9*277 

Lead, red oxide 60 9*096 

Lead, puce-colour^d oxitle 62 8*902 

Arsenic, pure (metallic) 62 5*672 

Arsenious acid, glacial 63 3*729 

Bismuth 61 9*831 

Bismuth, white oxide 62 6*7608 

Bismuth, white oxide, heated till yellow' . 65 8*211 

Bismuth, sulphuret 58 7*591 

Iron, bliick oxide, as j)rotluced in oxygen gas 62 5*300 

Iron, red oxide, from nitric acid .... 62 4*959 

Mercury, black oxide 62 10*69 

Mercury, red, from nitric acid 64 11*074 

Mercury, red oxide 5c) 65 11*085 

Mercury, proto-chloride (calomel) ... 60 6*707 

Silver, browm oxide 62 7*143 

Silver, chloride 66 5*129 

^ Manganese 
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Manganese, brown oxide ...... 62^®4?’7264 

Nickel, black oxide 62 4*846 

Cobalt, black oxide 62 5*322 

Tungstic acid 62 5*274 


The first fact I noticed in taking those densities, was that 
the oxides were nearly^ if not all^ hijgrometric^ the quantity of 
water they abstract from the atmosphere being regulated by 
certain laws, whicli I shall endeavour to detail and explain in 
a future paper. I conceive the overlooking this hygrometric 
property* of the oxides to be one of the principal causes why 
the results of different chemists are so discordant, that instead 
of calculating the ecjuivalent weights ol* metals from their 
oxides, they are obliged to have recourse to their salts for 
that })urpose. Let us take an example by way of illustration. 

I converted 100 grains of tin into gray oxide, by solution 
in muriatic acid, precipitating by* potassa while* recent : on 
washing, drying, and weighing the oxide produced, it amount- 
ed to 124*92 ; in a few minutes it became 126 grains; and in 48 
hours it liad absorbed as much moisture from the atmosphere 
as increased its weight to 127*32. Now if we suppose two ex- 
perimenters at work upon the same metal, the one weighing 
his oxide hot, the other leaving it to a convenient opportunity, 
their results would diller nearly 3 j)cr cent.; or if the second 
only deferred weighing a few minutes, they would not agree by 
1 per cent. 

There appears to be an intimate connexion between the 
density of a metul and the quantity of oxy gen it unites with ; 
so much so, that I think when the course of accurate experi- 
ments is complete, which I have explained above, the follow- 
ing will turn out to be a general law. — All metals combine with 
oxygen in the inverse ratio (f their densities^. 

In order to show the extent of evidence w*hich has pro- 
duced this o))inion, I vshall give a table, where the metals 
which arc best known are arranged in the order of their den- 
sities, Iroiii the heaviest down to the lightest, with a column 
containing the smallest (jiiantity of oxygen with which 100 
parts of tliose metals arc know*n to unite (protoxides); where 
it will be perceived, that as the metals become lighter, the 
quantity of oxygen they combine with increases. 

* We would here remark, that there are several instances of conibina-* 
tion with oxygen ajiionj; the metals, that appear to throw considerable doubt 
upon the existence of this law: 100 parts of pot^Ih^iu^), for instance, tho 
<lensity of which is O'So, take 20 parts of oxytren to form potash; and the 
same quantity of sodium, density 0’97, requires 33*33 of oxygen to produce 
M)ila ; l)oth alkalies being protoxides. — K d. 

S s 2 


Table 
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Table of Pr otoxides. 


Name. 

Density. 
Water — 1. 

Oxypen. 

tolOOMi't, 

Name. 

Density. 

W’^atcr« 1. 

Oxygen. 

tolOOMet. 

Platinum 

21-4-7 

4*42 

Nickel 

8*380 

27*40 

Gold 

19*258 

4*02 

Cobalt 

8*340 

27*58 

Tungsten 

17’33 

8*33 

Manganese 

8*013 

28*107 

Mercury 

13-568 

4*00 

Iron 

7*847 

28*570 

Lead 

11-352 

7*69 

Till 

7*285 

13*56* 

Silver 

10-474 

7*27 

Zinc 

7*121 

21*24 

Bismuth 

9-822 ; 

11*26 

Antimony 

6*424 

18*18 

Copper 

8-900 1 

12-5() 

Tellurium 

6*115 

25*00 

Cadmium 

Molybdenum 

8-659 1 
8-61 1 1 

14*28 

16*66 

Arsenic 

5*762 

1 31*58 

[ 


Here we see that the numbers in the 3rd column have an 
evident tendency to increase downwards : — that platinum, a 
metal 21^ times as heavy as water, combines with about 4? per 
cent, of oxygen ; while arsenic, about 5^ times as heavy as 
water, combines with 31 percent. Tungsten, nickel, cobalt, 
manganese, and iron, are greater numbers than they should be; 
and it is strange that all of them, except manganese, are such 
as we should expect not to have found the protoxides of, be- 
cause the oxides in the table contain oxygen, compared with 
the peroxides, as 2 to 3, leaving it probable that there is an 
undiscovered oxide of each, containing oxygen as 1. In the 
oxides of manganese there is great confusion. Berzelius finds 
tWiO with less oxygen than the one in the table: but the theory 
of equivalents and the experiments of good chemists plead 
against the first of them; while the second of them I have not 
introduced, because it is not well defined, although it would 
better accord w ith the table. 

My experiments on the oxide of tin from muriatic acid, 
make it composed of 100 metal +24'’8 oxygen (instead of 
13*56), in which case that metal would accord: there only re- 
mains antimony, the oxides of which arc still more confused 
than those of manganese. 

I am the more induced to think that this law will be proved, 
from the circumstance that the unmetallic bodies I find, as far 
as they have been investigated, seem to be governed by the 
same laws. 

♦ I make this 100-f 24’92. 


Table 
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Table of Non-^metallics. 


Name. 

Density. 
Air =1. 

Oxygen 
to 100. 

Name. 

Density. 

X 

Oxygen. 

Iodine vapour 


8*6780 

32*4 

Iodic acid 



Chlorine 


2-5000 

22*2 

Protoxide 1 

L 

55*55 

Sulphur vapour 

1*1111 

50*0 

chlorine J 


Azote 


•9722 

57*1 

Hypo-sulphu- 1 


55*55 

Carbon vapour 

•4160 

133*0 

rous acid J 


Hydrogen 


•0694 

800*0 

Protoxide azote 

55*51 

Boron H 

1 



Carbonic oxide 

55*46 

Phosphorus 

Fluorine 

] 

unknown 

Water 


55*52 

Selenium 

1 







Here there is such aii exact agreement in 5 out of 6, that 
tlie density multiplied by the oxygen gives one constant num- 
ber. Iodine is the only exception, the product of which is 
much greater than it should be : but as iodine was only dis- 
covered in 1812, as there is only one of its combinations with 
oxygen (iodic acid) known, and as all tlie others combine 
with oxygen in more than one proportion, I have strong 
liopes that future investigations will cause this anomaly to 
disappear; particularly as chlorine, which is very similar in 
many respects to iodine, combines in such proportions as 
would with iodine give the true number, viz. 1 atom chlorine 
+ 1 atom oxygen. 

A familiar example of the combination of oxygen with a 
metal, and the condensation resulting, will serve to give a 
clear idea of what I conceive to be another law. — Oxygen in 
uniting to a metal has its bulk 7'educed to a small measure of 
the bulk of the metal. 

Lead, the density of which at 62® when perfectly pure and 
allowed to cool gradually, is 11 *352, water being 1*, takes of 
oxygen, to form its protoxide, 7*692 to 100 metal : that is, a 
ciii>ic inch of lead, weighing 2886^ grains, unites with 222 
grains or 655 cubic inches of oxygen gas; but the 656 cubic 
inches are now reduced to very nearly 1 J cubic inch, for the 
oxide would only displace that quantity of water, having a 
density of 9*277 ; therefore, we must suppose the cubic inch 
of lead to have condensed the 655 cubic inches of oxygen to 
^d of its own bulk, or to l-2086th part of the space it occupied 
in the state of gas. The following list will show that the 
same law obtains with the other metallic oxides. 


Lead 
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Bulk in grains. 

Nickel Peroxide. Water. Cubic Inches. 

Nickel, 1 cubic inch at 8*38 weighs . 2116*1 1 grains = . . . • 252*52 1 or 2 

Takes 2882 cubic inches oxygen 976*66 grains ..... 385*69 to 3 
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LVI. On the Calculus of V ariatiom. By John Walsh, 

To the Editors of the Philosophical Magazine and Journal, 
Gentlemen, 

pERHAPS you will be so good as to insert the following 
^ paper in the next Number of your very valuable Journal, 
if not too much preoccupied. 

I have the honour to be, gentlemen, 

Your much obliged servant, 

Sept. 30, 18J?4. John Walsh. 


Let AB be any straight line bisected in C, and let E be 
any other point in AB, then 

(AB-.AC + CE)(AC ± CE) = AB x AC-ATrsi 
(AB-2AC) CE-CE:2. 
or, as AB is equal to 2 AC, 

(AB-AC + CE) (AC± CE)=: AB x AC- AC ^--CE ^ 

The preceding is the demonstration of prop, v. book 2, of 
the Elements of Euclid. We see by it, as CE ^ is negative, 
whether CE itself is positive or negative, that the maximum 
rectangle under the two segments of any given straight line 
takes place when the line is bisected. The condition of maxi- 
mum requires, therefore, that the coefficient of CE the arbi- 
trary magnitude added to and taken from AC, should be no- 
thing, and that CE ® should be negative. 

Clothing the preceding equation in the notation of the 
differential calculus, there is given, in the case of maximum, 

ado: — 2xdx = 0 

in which « = AB, = AC', dx'=z CE, dx, being considered 
indefinitely small. Clothing this last in the notation of the 
calculus oi variations, there is given, in the case of maximum, 
J'h(adx — 2xdx) = 0. 

J* ^adlx — 2xdlx^^2lxdx^-=^0, 

Integrating by parts, the integral is, 

atx — 2xlx + J'^Zxdx — 2lxdx^, 

It is seen, that the terms remaining under the integral sign 
destroy one another. We are left, therefore, by the calculus 
£>f variations, at the point at which we set out, and we have 

not 
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not still for the determination of the maximum, but the ori- 
ginal equation, 

adx — 2.re/jr= — 0. 


I shall take now what is called the differential equation of 
the curve of quickest descent. Finding the variation, and in- 
tegrating, then 


A. 

- Vi 




. > - O 


The terms remaining under the integral sign destroying one 
another, there is still for the determination of the minimum, only, 
the original equation. 


ds 

u 




"llius, it is first of all demonstrated, by the fifth proposition 
of the second book of Euclid, that the calculus of variations 
is no calculus at all. Its nonentity is self-evident; for it con- 
sists ill ascending from the second tcg*m of the development 
of a binomial to the third, and then redescending again, leav- 
ing us at the point at which we set out ; doing and then un- 
doing to no pui^posc. The Institute of France was too hasty 
ill the reports which it gave of every paper, in fact, which I 
addressed to it. 

M. Walsh croit que cette demonstration est la scule ri- 
goureuse qui ait ete donnee jusqu’ a present pour le cas dont il 
s’agit. Cepeiidant il suffit d’avoir lu les ouvrages d’Eulerou 
des geometres qui out ecrit apres lui sur cet objet, pour etre 
bien convaincu que la formule du binoine est depuis long- 
temps etablie en toute rigueur.” — ILxirait du proces-vcrbal de 
la Seance du Lundi^ 24 Dccemhre 1821. 

L’auteur s’est propose d’etablir uii thcoreme qu'on peut 
expriiner coinme il suit : Chaque terme du developpement de la 
^rac puissance du binomc surpasse en valeur numeriqiie la 
somine des termes suivants. — Ce theoreme suppose evidemment 
que le second terme du binome a une valeur numerique in- 
ferieure a celle du premier.” — Lundi^ 24 Vernier 1823. 

With respect to the development of a binomial when the 
exponent is a negative whole number, let 








developing the right hand member by division, and arranging 
according to /^, 1 get, 

(j7-f A) —nx h-h - j X A*— &C. 

The preceding is the demonstration to which the first of the 

T t 2 preceding 
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preceding extracts refers. The Institute of France ctdls it a 
pretended demonstration. Then all our numerical divisions 
are only pretended. I have given the only general demon- 
stration of the formula of the binomial that has as yet a})- 
peared. It was read by the Royal Society of London, June 
6, 1821. Had I sent it to the Institute of France, it would 
have been called pretended, and rejected. The second ex- 
tract refers to the dinomial theorem^ The report asserts, 
that the theorem evidently supposes, the second term of the 
binomial to be less than the first. The paper of mine in the 
Philosophical Magazine for last June, demonstrates that the 
Institute is in error in coming to such a conclusion ; for the 
theorem is demonstrated in that paper when both the terms 
of the binomial are equal to each other. The dinomial 
theorem is a general law of all series. It has banished more 
errors from algebra than has the system of Copernicus ba- 
nished from physical astronomy. The following is its enun- 
ciation in the most gener^al sense. 

In every scries^ the sig7i of anij term aftci' the ^firsty is the 
sign of that term combined with all those that follow it. 

This grand theorem has banished fluxions^ differentials, 
and the calculus of variations, and has extended the domain 
of algebra without limit. 

The following is from the last re})ort which the Academy 
of Sciences has given with respect to the binomial calculus, 
that I have received : 

Les commissaires ont ^‘te d’avis que les raemoires de 
M. Walsh n’apprenoient rien de nouveau, ils croient ne de- 
voir attacher aucune importance au nom que Tauteur voudra 
donner a son calcul, ct sc dispenseront de fixer plus long-temps 
sur ces objets fattention de P Academic.” 

‘‘ (Signe) Poisson, Cauchy, Rapporteur.” 
“ Liindi, 16 Jilin, ]823.” 

The influence which the infinitesimal calculus has so long 
exercised in geometry and analysis, has not permitted the 
Royal Academy of Sciences of Paris to perceive clearly its 
w'ay through the binomial calculus. The preceding demon- 
stration of the fifth proposition of the second book of Euclid, 
first, demonstrates the absurdity of the logic of the infinitesimal 
calculus; secondly, it developes the general theory of maxima 
and minima ; and, thirdly, it demonstrates the nonentity of 
the calculus of variations, 

Cork, Sept. 30, 1824. 
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LVII. On the Transformation of the Solutions of a Periodical 
Functional Equation. By John Herapath, Esq. 

J F = .r, I have found by a very simple and direct pro- 
^ cess that the complete solution is 

4/ jT = ^ Sin < — ^ h sin f jc > ( I ) 

where tt is the semi-perimeter to radius 1, k any integer, and 
(f any arbitrary function ; also u, n any numbers whatever, 
rational, irrational, or imaginary. The function sin may also 
be changed into cos^ tan, scc^ &c. if we please ; and the only 
condition that appears iiecessaiy, if should contain an in- 
verse circular function, is not to blend the operations, but to 
lei each act separately and distinctly. 

Let us denote (1) by 

V V — 1 

4/ .r = <^f ^ JT . (2) 

and in any other case, for instance, when .r = .r, let it be 

^ ( 3 ) 

Then if in (2) v be expounded by ~ we shall have 

n 

4^ r jt’ r= ^f"' 

Z. J? 

which by (1) is equal to 4/^jr. Therefore 4/ =4/^ and 4^ = 

yJ/j \ that is, a periodic function of any order is a given order of 
a periodic funciion of any other order ^ both tahen completely. 
This result is also easily obtained a qwiori; but there is an- 
other consequence flowing from it, that seems, to me at least. 


of a more novel cliaractcr. For instance, because 4^ ’’ 4^/ 




x: that is = In other words, if there be any two ar- 
bitrary functions perfectly unlimited^ then is <p = (pj; or they 

are identically the same. This singular consequence is evident, 
if we consider that a function perfectly arbitrary must virtually 
contain at every instant every form that can be given it. Two 
such absolutely arbitrary functions must therefore simulta- 
neously comprehend all and the same possible forms, and 
consequently be equally and identically the same. I tlo not 
mean to contend that an arbitrary function may not have at 
any time any particular form the problem requires ; nor that 


two 
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two arbitrary functions of the same variable may not simulta^ 
neously liave very unequal forms under certain circumstances; 
but when (][uite free and unrestricted, then they are identical. 

To enter into a further discussion of this met of identicity 
would lead me into details inconsistent with the object of the 
present paper; but the utility and importance of it in the theory 
of arbitrary functions are obvious to any one acquainted with 
this calculus. 

Suppose we have f^jc^ a and y' being given pcriodics 

of the second order, and it be required to determine 4' ‘ 

Assume f^x'=^^faLX. fx^ , which coincides with the ques- 
tion when i;=o whatever be the form of <p. Then substituting 
ax for X, and taking the y function on both sides, we get 

\l/ax = f [fpx.fax'’} = 

which differentiated witli respect to v alone, and then reduced, 

becomes __ log^atx (par . 

•^x.f log <px ^ ' 

putting /^ for the differential function of f and including in 
the arbitrary function the log. 

A similar solution would come out, if we had as well as v 
introduced an arbitrary factor i, and after the differentiation 
with respect to b and v, put Z>=1 and v=0. Both of these 
methods, however, fail in giving the value of when 

fx, 

is a constant quantity ; which happens in the simple 

cases of f x being <r, — j", or In these cases the solution is 

obtained by the extension of- a neat and simple artifice em- 
ployed by Mr. Babbage in the solution of x yj/ a x. Sub- 
stitute vyj/etx + b<px for yj/ux ; change x into ux; differentiate 
with respect to v and b after eliminating y^fuxi divide hy dv 
or dbi and then putting u=l, ft=0, we obtain 

-y4/ -f (pa^’) -+ (fx. ( 5 ) 

Again : if we have f^x = 4/a^ x*, the condition being 
where n and r are any rational numbers whatever : 

Then assuming f ^ x ^ cJ x . (fx^ . 

we have by continually substituting for 4/ function its value 

4.x =/-* {(tx)y- • {(?>«'x)V-* {(^ « V .... 

( 6 ) 

where each f ^ applies to all the expression on the right 

* Since writing the above 1 have succeeded in discovering a solution to 
this equation of the mcmoitiial form, even when r,n are irrational or ima- 
ginary- hand 
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hand of it, and q is the prime numerator of ^ , The number 
of J 's, or terms, must therefore be If now we put ge- 
nerally =1 ^cl '^ X embracing the log. in <f, and differentiate 
(6) with respect to v, we shall find 

1-.^ 3_y -1' 

0 = A„/4r.r +/ X { Aj f^x..^'^x. {A,_,\{>j: (7) 

where the several orders of f-i/x are factors to all the expres- 
sion following on the right hand, and tJie acute accent in each 
case over the — 1 signifies the differential function of the in- 
verse function of f the other indices denoting simply the di- 
rect or inverse functions of y'as they happen to be positive or 

negative ; so that generally f x implies the function of 

fq X, 

Otherwise thus : 

Put for X b^x^rV-i^cL x^ and the equation proposed 
stands f^ x-=^h^ x-\-v^ cJ x (8) 

which becomes \J/.r= 

• + . . . (.9) 

by successively substituting for the last number its value de- 
rived from (8). In this expression (9) the same import is 

given to each J ^ as in (6). Differentiating wdth respect to 
b and v; putting afterwards 5=0 and v= 1 ; letting A^=^(pa^x; 

and comprehending in the quotient we shall find 

1— y — r-f2— 7 2— y _l'_|_3— ^ 3—^ 

-f / i^x+f ^px-hf ypx. +/ 

-1' 

+ . . ./ |A^_j = 0 (10) 

the orders and accented fs denoting the same as in (7). 

It may here be observed, that these expressions (7), (10) are 
not necessarily confined to periodic functions. In case, how- 
ever, aj: is not a periodic, we must put every where yl/at'^^x for 
^l/x. When ax is a periodic and of the wth order, must 
obviously be a periodic too, of the order Should in 

this instance f x not be a periodic, the arbitrary function will 
receive a certain limitation, which being inconsistent with the 
perfectly unlimited form in which it is introduced, and which 
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it should therefore invariably maintain^ rentiers -the proposed 
equation impossible in a general point of view. It should not 
however hence be inferred, that when an equation is generally 
it is universally impossible. Restrictions may be introduced 
which may render a generally impossible equation, particularly 
possible; as for instance, in the problem of tangents consi- 
dered by Messrs. Euler, Wallace, Ivory, Herschel, &c. 

From either of the expressions (7) or (10) the form of \J/j; 
may be determined, and hence the general transformation of 
the complete solution (1) into any other complete solution, 
where the form without the arbitrary function coincides with 

any particular form we please. For siy^pose r, and 

that our complete solution is <pdt^ it is required to find 

the form of 0, so that this complete solution may be trans- 
formed into a complete solution with the particular form 

f^ jr. We have then ~ ' .r, orf<px = x lo find 

the form of involving an arbitrary function. The condition 

tn 

of y' in this case is evidently y* x^x, Ry substituting in 
(7) or (lO)y^ <^)for vt, w^e have an equation involv- 

ing only and arbitrary functions of x^ oT x^ x^ &c., from 
which may be determined in a given function of an arbi- 
trary function of .r, and the various orders of x, Ciiving 
to the arbitrary function a particular I’orin, wp shall have 
/3.r for some particular form of <^, and therefore generally 

= <p^^x and (fT^ x =. /3" 

where may be perfectly arbitrary. Consequently 
4>a’’<p ' x /3“' *^5 

and the comidete solution transformed into the particular foru; 

X IS rff'x = fj'‘ f ~ '.I-, 

/ n 

in which ^ ^ x^ x. 

The brevity to which I am confined in such a paper as the 
present, prevents me from detailing the numerous applications 
and powers of the two important theorems we have just de- 
duced. I shall therefore content myself with showing their 
utility in the solution of a problem not, I believe, heretofore 
' attempted. 

Let us have given the form of f^ x, the condition being 
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it is required to find tlie form of any other order, 
f^x\ r, 77, t being any numbers whole or fractional. 


We of course here suppose that the form di x being 

known, common algebra will give ns the form of J 
^ — 3 ^’ 

Assume J" = x, in wliich a is the particular form 

of in our complete solution (1); and which is therefore al- 
ways known lor every order. For x put yj/x, and w^e have 

f^ypx=-yj/ix^x. Determine the form of y}/x from (7) or (10) 

by substituting for ^ and making <^x in the expression 
employed = x. Then w^e shall have 

X = yp ot ^ 4^ ^x 

where and are kiH'wn forms. 


As an example, lei /> = ^ — .r, and let it be required to find 

r 

the form of f ^ x. 

Now, w^e easily sec that /'^.r must be a function of the 
fourth order. The dilficulty, how ever, does not lie in finding 
a function of tins or of any otlier order, but in finding such 
a one that its second function shall have the particular form 
assigned to /I By putting in (1) Z~ 1, we have 

and, since y^a’= —1, by (.5) 

d — = yj/x -r — x) — (px, 

iherefore - J- L . = — and 

putting <p.r = X. 

Again : by ( i ), when ^ = 1 and t’ = ^ and because a — x, 


and therefore 


»r = — 1 — x"^; 




2 


All arbitrary function might liere have been easily intro- 
duced ; since, instead of making p>x = x, we might have made 
it equal to any function whatever of x, that becomes — (^x 
by changing x into — x. Any odd power of x is an obvious 
case. Such an arbitrary function would disappear in the given 
particular form fx. 

We are now therefore in possession of a general and direct 
rule for extracting any functional root whatever of a periodic, 
and that too in finite terms. 

Vol. 64. No. 319. Nov. 1824. U u 


As 
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As another example of tlie application of the preceding 

theorems, take the equation ^ .t = \(; ^ a', the condition be- 
ing a ^ j7 = j7, where y, r, n are any numbers. A particular 
case of this equation has been considered by Mr. Babbage in 
the 68th Prob. of his and Messrs. Herschel and Peacock’s 
“ Examples,” &c. 

Take tlie 4/“^' function on each side, and x = a ^ x. 

Whence rl'X =ct x = x. vf/xis there- 

fore a periodic of the order (y— y>). ", the y— function having 

the particular form x. An arbitrary function will be com- 

r 

prehended in a wliich will disappear in ol^ x. 

The truth of this solution ma}' be otherwise shown thus : 

take the 4;^' function on both sides, and change x into u ^ x^ the 
proposed equation will become 

4/ JT = 4^^ X = 4' ^ 4^ ^ = 4^ 

Another similar process gives 4^^^* inul gencrallv 

np n q n p n q 

4# a \r = 4^ A’, or 4^ ^ .t = 4^ j". 

»» ^ 

—{g-p) 

Whence 4^ x. 

Mr. Babbage, to whom the world owes so mucli for liis dis- 
coveries in this calculus, has given a different solution, wlien 
r=l. He finds by an indirect process that ^x=^~'^ /'(px- 
will satisfy the conditions of the question when /'is any periodic 
of the y — p order, and <p any symmetrical function of x, a x^ 
n— 1 

ax; w, 7;, y being whole numbers. I lis solution 
comprehends the form of a not in the particular solution 
which is indeed left perfectly arbitrary, but in a certain limi- 
tation to the arbitrary function itself. This method likewise 
g-v 

gives every value of 4^ *2^ = without any exception ; but 

g-v 

if my views are correct, 4^ ^ should have but one value, and 
that =aJT, and free from an arbitrary function. 

I have some other observjitions to make on this subject and 
the nature of periodic functions, which brevity obliges me to 
d^isr to another opportunity : but I may here observe, that 
the functional theory properly considered, results from a much 

more 
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more comprehensive system, which has led me to a direct and 
complete integration of equations of differencefe of all orders 
and degrees, and the numerical resolution of all algebraic equa- 
tions. Indeed, 1 am not without hopes, from some ideas 
which have lately occurred to me, that it will likewise ulti- 
mately lead to the direct algebraic resolution of equations of 
all degrees ; and if ever the thing is to be done to the complete 
integration of differential equations, or show us what cases can, 
and what can never, be integrated in finite terms. 

J. Herapath. 


Errata in my last paper: Phil. Mag. for September 1824: 

P. 1.98, 12 lines from bottom for . read , 

— 8 insert ‘‘ is” after Mr. Ilcrschcfs. 


LVIII. Statement on the part of the M.onthly Critical Gazette 
respecting the Review of Sir J. K Smith’s English Flora 
in that Publication. Bp A Correspondent. 

To the Editors oj the Philosophical Magazine and Jow'nal. 

Gentlemen, 

A S a reader from its origin, and a frequent correspondent of 
your valuable Magazine, and as one who has also read, and 
felt a warm interest in behalf of a new Review which started in 
June last, professing the novel and very useful design, of no- 
ticing every British Publication^ at tlie beginning of that month, 
next but one after it first appears in the shop of a publisher ; 
I have been induced, by the notice you have taken, in pages 
226 and 227 of your September Number, of a critique in the 
first number of this Review, on the very able and important 
work of Sir James E. Smith, his English Flora f to request 
your permission to state, that after having read Sir James’s 
work, and since carefully compared your comments with its 
pages, I fully and most unequivocally concur in the justice and 
propriety of your comments ; and the Editor of the Monthly 
Critical Gazette after having made a like comparison, commis- 
sions me to say the same for him ; except tliat we could have 
wished the last paragraph, and particularly the four last lines, of 
your comment had been somewhat more guardedly expressed ; 
and so, as not to have overlooked the new and distinguishing 
character of the Review in question, as standing jffedged to 
notice all the works of science as well as on other subjects : 
because out of this pledge, under peculiar circumstances 

u 2 which 
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which I am about to mention, has arisen tlie injustice to Sir 
James Smith which is now deplored. 

Sir James Smith’s two volumes were, with a few others, 
committed to the critical examination of a Gentleman who 
came highly recommended, himself a writer on Botany, and 
experienced, as the Editor was led to believe, in similar duties 
to those required of him in the present instance ; which were, 
to funiish early (as the time of printing and tlie limits of the 
work required) a condensed, t7uc and tmpcn'tial account of 
the subject, execution and character” of cacli of the works 
so submitted for examination; the profiered remuneration 
being unusually liberal, and fully adequate to the duties con- 
tracted to be performed. It happened howevei, in the hurry 
of getting up the first Number, and without the Editor’s sus- 
picion of any thing wrong being awakened thereby, that tlic 
critiques from the Gentleman alluded to ( as well as some 
from others) came to hand so exceedingly late in the month of 
May, as unfortunately to occasion the neglect, on the part of 
the Editor, of revision of this review of Sir James’s work. 

It needs, I submit, gentlemen, but a small share of discern- 
ment in any reader of Sir James’s work, and of the ciitiqiie on 
the same, to discover, that private reseiitmejit on llie part of the 
Critic has dictated most of his remarks ; stimulated, perhaps, 
by Sir James having omitted to notice or quote his botanical 
wwk, which has been alluded to herein : although in a short 
paragraph, in the middle of page xxv of his very able and 
highly instructive Ih’eface, Sir James lias candidly and deli- 
cately stated hh which to me appear conclusive ones, 

why such omission h.is been made, but without either naming 
the author or express! V indicating his w'oik ; tow ards neither 
of which has Sir James shown aiiimosit >, as far as I can dis- 
cover, or the wish to injuie either. J^crliups, also, a soreness 
has been felt that F.L.S. does not grace the critic’s name; 
not, as I have been well assured, through any personal ofTcncc* 
taken, or influence exercised, by the President of the Lin- 
naean Society, but because of foul and iinnierited abuse lieaped 
on the memory of the great Sw^edish Naturalist, and on his 
system of arranging plants, such as had too much disgusted a 
large majority ol* attending Fellows, for them to allow of tlie 
calumniator becoming their companion. 

I greatly lament with you, gentlemen, that the very best 
works of science and research are rarely noticed in the Re- 
views; from 10 to 15 and 20 years ago, this was far less the 
case than at present ; scarcely a Number of the established Re- 
views then appeared without containing one or more excellent 

analyses 
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analyses of works of science or the useful arts ; written, many 
of them, as my inquiries have in several instances enabled me 
to ascertain, by eminent Professors and known scientific cha- 
racters: but of late years, since the overwhelming flood of novels 
and works of fiction on the fields of literature, of travels 
and voyages, and wordy disquisitions on political economy, 
and a few other subjects devoid of fixed principles; these 
have enabled the Reviews alluded to, to fill their periodical 
Numbers without calling in the aid of any scientific or prac- 
tical men, and science and the useful arts have accordingly 
been almost entirely banished from their pages ; volume alter 
volume of these Reviews having appeared, without the notice 
of a single work of this kind ; except, 'perhaps^ tliat its title 
may have appeared in their month]}'' or quarterly list of new 
publications. 

This state of tin Mgs, so degrading and injurious to science and 
art, I saw no hopes of being removed, until tlie announcement 
of the Month! ij Crii ical Gazette ; which, although its notices must 
often be too short to answer fully the purposes desired, yet, 
if candidly and fairly done, as I understand to be the wish 
and determination of the Editor and Proprietors that they 
shall be, these notices cannot fail of being useful ; and parti- 
cularly, as I hojie, in stimulating the other Reviews, having 
more ample space, to return to and even improve upon the 
good practices, from which they have de))arted, of giving full, 
able and early accounts of important works of science and 
research. 1 am, gentlemen, yours, 8cc. 

London, Oct. 5. A Constant Reader. 


LIX. In/? Of! net! 07? to the Seventh Srctiofi of Bessel’s 
Ast?' 0 ?wmical Obser vat lo?is. 

[(’oiitinued from p. ^Bl.] 

7. Stunmarp (f the Results obtained, 

T^OR the purpose of giving a general view, I shall put to- 
gether all the reductions which, agreeably to the investi- 
gations here communicated, are to be applied to the Keinigs- 
burg observations with Reichcnbach’s circle, and by which the 
calculations are made in the journals since the beginning of 
J822. To the readings of the circle for an observation made 
in the meridian, or reduced to the meridian, is added for flexure 
and imperfect division 

-h l"'l 1 sin [u + S3') -1- if -26 cos (u + 1° 33') + error of 

division, 



34^2 


LUmthiciion to the Seventh Section 


division, the latter being taken out of the table in article I. 
If two verniers only have been read off, the difference between 
two verniers and four is to be applied besides; by the curve 
which I have drawjt^ and the mean difference of the two pairs 
of verniers, which in the 6th section of this work was found 
?= I have made a table of this difference, which, with 

the table of the corrections for flexure and imperfect division, 
is to be found at the end of this Introcluction. To the places 
of the pole, derived from observations of the two pole stars, is 
to be added, in the Eastern position of the circle — 0"’25 

Western H 

The polar distances tliereby obtained are cleared from re- 
fraction by the formula 


n 1 V 5350-f 10 53700+r\ A^ iou^lD./a.u,J043g 

g. ,UUJ ^V333,28 ^ 5550-i-r 53700-i-lo/ M 80 -!-(/•- 32)0,36438^ 

where ^,A,X refer to the table in the Fundamcfita AstronomirVy 
and b signifies the true height of the barometer in Paris lines. 
t' and J the readings of the interior centesimal and exterior 
Falirenheit thermometer. For facilitating this computation 
I give below tables in which I have assumed for 1,003282 
the form a tang, zenith distance ; they contain log. a as far 
as zenith distance 80^ : but I hope to continue it to the hori- 
zon as soon as Dr. Argelander’s observations have been more 
accurately investigated. 

It is jirobable in itself, that every observatory does not want 
peculiar table of refraction, except perhaps for very small 
altitudes; and this i^ likewise now confirmed by the close 
agreement of my new determination with the former one. 
But it may be doubted whether the place where the exterior 
thermometer is fixed, docs not give rise to a mean difference 
between the temperature which it shows and the real tempera- 
ture of the air : in order to investigate this, I placed a second 
thermometer at the distance of six inches from the building, 
and perfectly exposed to the wind, which I have compared 


180-1-16.75.0,36438 


these six months with Schafrinsky’s, which is attached at the 
same height to a side shutter of the observatory; but, to my 
great surprise, I have never perceived a sensible difference, 
and therefore I now believe that a difference of refraction in 


different observatories arising from this cause is not much to 
be feared. 


Applying these refractions to the Kbnigsburg observations, 
there remain irregularities, the amount of which I have deter- 
mined in the 3d article, deducting the one taking place for 
the zenith, which is 0"*7126, there will remain that probable 
error of a single observation at which one would arrive by 

the 
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the use of my refractions, if the observations were made and 
read off with absolute correctness. I find it as follows : 


Z. D. 
45° 

0"-27 

Z.D. 

81° 

1' 

^'•00 

60 

0 -34. 

82 

1 

‘11 

65 

0 '37 

83 

1 

•25 

70 

0 -46 

84 

1 

•43 

75 

0 -66 

85 

1 

•71 

80 

0 -92 

86 

2 

•40 


The errors originating in the dispersion of light, indistinct- 
ness of the stars, &c., are comprehended in these quantities ; 
in the vicinity of tlie horizon tliese disturbing causes act so 
strongly that one might be inclined to ascribe to them only 
errors like those here given : I mention this as an additional 
proof of the necessity of employing the factor A ; were it neg- 
lected, and yet the tables used in such different temperature 
as the winters and summers present at Kiinigsburg, one would 
find much larger probable errors. 

8. I^atitudc of the Observatory, 

The latitude cleared from flexure, but still imcorrected for 
errors of division and refraction, is by art. 4*, =54° 42' 50' *785 ; 
the errors of division in the eastern and western position of 
the circle have been above determined to be respectively 
= +0"’177and 4‘0"*325, from which follows the correction 
“0"'074 : the new determination of the refraction produces 
another correction of — 0"*188; so that the latitude re- 
sulting from all observations with the meridian circle is = 
54° 42' 5()"-52. 

Cary’s circle formerly gave by zenith distances of a l]rs(e 
Minoris ( = 36°) measured on both sides of the meridian 
54° 42' 50"’276 — 0''*452A5 -i or putting the correction of the 
declination taken from the tables = — 0"'339, 54° 42' 50"'43, 
from which is to be deducted for the new correction of re- 
fraction 0"'19. Between these two determinations there is 
tlierefore a difference of 0"'28, which is indeed a little beyond 
the limits of the probable error, but affords no sufficient rea- 
son for supposing that any constant error has been neglected. 
Which of the two determinations deserves the preference, I 
do not dare to decide, as I consider it to be exceedingly diffi- 
cult to arrive at certainty with regard to such small quantities. 

9. Solstices of IS20 and 1821. 

The solstices having frequently given rise to doubts respect- 
ing the accuracy of the declinations, I think that I may insert 
here what my observations and the methods of reducing them 
here e\j)lained have brought out. 



Summe?' Sohttce q/'lSW. 

Correction in longitude of Carlini’s Solar Tables of the Sun’s Solstice =— 5' *8 9 observations. 
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42/* Beswel’.-# Asif'onomical Observations. 

10. Declinations of the fundamental Stars. 

In this observatory two scries of observations for the decli* 
nation of the fundamental stars have been made, the one with 
Carj^'s, the other with Reichenbach’s circle. The former in- 
strument, which is smaller, less accurately divided, and fur- 
nished with a less powerful telescope, gives observations less 
agreeing among themselves, and liable to greater errors of 
division ; but the repeated examinations guard against con- 
stant errors, and the contingent ones may be estimated agree- 
ably to the laws of probability. There is, consequently, no 
reason why the first should not appear by the side of the lat- 
ter, notwithstanding the much greater accuracy which the 
second one possesses. 

I have suggested, therefore, to Messrs^ Rosenberger and 
Scherck, two much esteemed disciples of mine, to reduce to the 
year 1815 all observations of the fundamental stars made with 
Cary’s circle, applying the quantities for aberration and nuta- 
tion now in use. "Ihey have used for this purpose the re- 
fractions which have been given to the observatipns in the 
journals, and have brought out by a very careful computation 
the following results : 


Zenith Distances for 1815. 



Eabt. 

No. 

West. 

No. 

a Aurigac 

8 55 3-91 

26 

5-45 

20 

79 29 23-22 

6 

25-44 

9 

“ Cygni 1 

10 5 24-81 

11 

25*76 

13 

80 S9 43-05 

7 

40*26 

6 

oc Lyras 

16 5 44-25 

17 

48*81 

22 

a Geminorum 

22 2.5 57*35 

20 

54-50 

25 

/3 — — 

26 15 5-73 

22 

7-04 

24 

/3 Tauri 

26 16 27*71 

15 

33-31 

15 

a Andromedae 

26 38 46*55 

17 

48-00 

17 

a Corona; 

27 22 15*25 

17 

16-48 

17 

a Arietis 

32 7 51*83 

7 

56-94 

11 

a Bootis 

34 33 50*29 

24 

48-83 I 

16 

u Tauri 

38 35 12*18 

16 

14-08 

12 

^ Leonis 

39 6 28*92 

8 

29-80 

12 

a. Herculis 

40 6 14*21 

1 

20-55 

5 

a Pegasi 

40 30 5*74 

11 

10-95 

14 

y 

40 33 36*04 

24 

38-52 

21 

a Leonis 

41 50 51*30 

21 

49-91 

17 

a Ophiuchi 

42 0 38*77 

15 

1 40-82 

1 

14 

y Aquilae 

44 32 37*08 
Xx 2 

17 

1 38-53 

fit 

17 

Aauihe 
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Zenith Distanceb for 1815. | 

East. 

No. 

West. 

No. 

a Aquilaj 

o 

46 

19 

33-42 . 

27 

36-90 

29 

a Orionis 

47 

21 

6*35 

18 

3-29 

13 

a Serpentis 

47 

41 

56-77 

17 

56-59 

12 

/3 Aquilae 

48 

45 

38-71 

22 

42-63 

24 

a Cards Min. 

49 

1 

26-51 

23 

27-45 

24 

a Ceti 

51 

21 

26-97 

3 

26-84 

6 

/3 \'irginis 

51 

54 

26-91 

13 

26-86 

13 

a Aquarii 

55 

55 

39-17 

3 

38-66 

6 

a Hydrm 

62 

34 

33-37 

6 

35-61 

8 

^ Orionis 

63 

8 

17-27 

8 

17-68 

9 

a Virginis 

1 a Capric. 

.64 

54 

21-99 

40 

25-25 

32 

67 

47 

10-48 

10 

10-33 j 

14 

2a 

67 

49 

30-74 

7 

28-89 1 

3 

1 a Librae 

69 

56 

0-48 

3 

7-05 1 

2 

2 a — 

69 

58 

48-42 

6 

48-'70 

2 

a Canis I^aj. 

71 

11 

4-33 

38 

4-17 

41 

a Scorpii 

80 

43 

29-29 

11 

26-38 

! 

a Pise, austr. 

85 

18 

49-35 

6 

52-52 

i 11 


The number of observations of a HerciUis^ 1 » and 2 a Librcc 
is very small, and on that account I have requested Dr. Arge- 
lander to observe repeatedly those stars; the results were: 


a Herculis 

40"^ 6^ 15 '-76 

12 

19"*79 

12 

1 a Libra^ 

69 56 3 -96 

4 

6 -36 

4 

2 a 

69 58 46 -45 

4 

48 -33 

3 


If these new observations are joined to the former ones, 
the numbers of the^ table are changed into the following: 


a Herculis 

40^ & 15"-64 

13 

20"-01 

17 

1 a Librae 

69 56 2 -46 

7 

6 -59 

6 

2a 

69 58 47 -63 

10 

48 -48 

5 


For these calculations the errors of division of the instni- 
inent have been taken from the table calcidated from the for- 
mula for this error, published in the 1st section of this work, 
viz. — 2"-4-4.6 + 0"*654- sin 2^— 6"-84^3 cos 2z. 

The more perfect expression for the errors of division is, 
however, 

— 2"-724H-0''-654 sin 2s — 6"-843 cos 2z— 0"-258 sin 42? + 

0"-278 cos 4;r 

and the analogous one found by a new examination after four 
years use of the instrument, 

— 3"-000-l-0''-893 sin 22— 6"-741 cos 2s;— O''- 172 sin + 

0"-452 cos ^z. Both 







Bessel’^ Agronomical Obsei'vaiions. 

Both determinations possessing nearly equal accuracy, the 
mean of both is to be applied, and the difference of this mean 
from the formula bv which the table has been calculated, is to 
be added ; hence the following correction : 

+ 0"-416 + 0"-120 sin 22;±0"-050 cos 2;c— 0'-215 sin 
± 0"-365 cos 42?, 

■ where the upper signs are to be taken when the lower microscope 
A gives Lilith distances, the lower one when it gives altitudes. 

It is moreover necessary to allow for the correction of re- 
fraction found in article 7, and lastly to convert the zenith di- 
stances into declinations, for which purpose I have adopted 
the latitude 54® 42' 50"*52. In this manner the following re- 
sults have been obtained: 




Corrections. 



1 


East. 

West. 

Declinations 1815 . | 


Division. 

Ili'fract* 

Division. 

Refract. 

East. 

West. 


// 


// , 

// 



a Auriga? ^ 

— 001 
-001 

+005 

+200 

- 0-16 

40-38 

-t-005 

+ 1-95 

45 47 46-57 
44-27 

45-18 

41 74 

a Cygni 1 

0 00 
— 001 

+005 

+ 0 - 4'7 

- 0-19 

40-34 

4005 

4004 

44 37 25-66 
25-97 

2490 

28-84 

a TyriB 
a. Gexninoruni 

+009 

4009 

- 0*34 

4009 

38 37 6-09 

1*96 

+025 

4007 

- 0-50 

4008 

32 16 52-85 

56*44 

/3 — — > 

-f 0 3 ff 

40 11 

- 0-59 

+ 0-13 

28 27 44*32 

43 96 

^ Tauri 

+0 36 

•4-0-05 

- 0*59 

4002 

28 26 22*40 

17-78 

OB Andronied.e 

•fo-,38 

4 0-08 

—0-60 

4007 

28 4 3-51 

305 

a Coronac 

+0-41 

-hO-14 

-0 61 

40*15 

27 20 34*72 

34*50 

a . Arietis 

+0-56 

4 0-06 

-0-68 

4005 

22 34 58-17 

54*21 

a Booti-' 

+ 0-64 

40-21 

— 0-70 

40*23 

20 8 59*38 

62-16 

CL Tauri 

+ 0-76 

+009 

-071 

4007 

16 7 37-39 

37-08 

/3 Lcoiiis 

-ho -77 

40-20 

— 0-71 

40-22 

15 36 20-63 

21*21 

a Herculis 

-I-0-80 

+016 

-0-70 

40*14 

14 36 33-92 

31 07 

a Pcga*si 

+0-81 

40-21 

—0-70 

40-19 

14 12 43-76 

40-08 

y 

-fo-81 

+016 

—0-70 

40*16 

14 9 13*51 

12-54 

a Ijeonis 

4 - 0-83 

-fO -15 

- 0-69 

4010 

12 51 58-24 

61-20 

a Opliiuchi 

- 4 - 0-84 

+ 0-29 

-069 

40-28 

12 42 10-62 

10-11 

a, Aquilas 

+ 0-89 

-fO -52 

-0-67 

40*32 

10 10 12*23 

12-34 

A 

+092 

1 -fO -34 

— 0-64 

4031 

8 23 15*85 

1395 

a Orionis 

4 093 

4029 

— 0-62 

40-29 

7 21 42*95 

47*56 

a. Serpeiitis 

+ 0-94 

1 40-28 

—0-62 

40-29 

7 0 52-53 

54 26 

/3 Aquilae 

+095 

-I- 0-37 

—0-60 

40*37 

5 57 10-49 

8-12 

a Canis Min. 

-fO -95 1 +0-22 

- 0-59 

4025 

5 41 22*84 

23*41 

a Ccti 

+0 96 

40-06 

- 0-55 

4003 

3 21 22-53 

24*20 

/3 Virgiins 

4 - 0-97 

40-24 

- 0-53 

40-19 

2 48 22-40 

24-00 

(1 Aquarii 

+0-96 

-fO -36 

- 0-44 

40*41 

- 1 12 49 97 

48-11 

a Hydrie 
fi Oiionis 

+0-86 

40-08 

- 0-27 

40-12 

- 7 51 43*79 

44*94 

-hO-86 

40-26 

— 0-26 

40-00 

- 8 25 27*87 

26-90 

a . Virginia 

-I- 0-82 

4047 

-0-21 

40*49 

-10 11 32*76 

35*01 

1 u Capric. 

+ 0-74 

4075 

—0-14 

40*73 

-13 421*45 

20-40 

*2 a — 

+ 0-74 

40-80 

—0 14 

4082 

-13 6 41*76 

39*05 

1 et Libra? 

4-0-68 

4034 

—0-10 

4039 

-15 13 12*96 

16-36 

2 » — — 

40-68 

+ 0-31 

-0-10 

40*38 

-15 15 58*10 

58-24 

0E Canis Maj. 
at Scorpii 

+ 0-64 

4071 

-0-08 

40*63 

-16 28 15*16 

14-20 

40*34 

41-56 

— 001 

4 1*42 

-26 0 40-67 

37-27 

et Pise, nustr. 

40 18 

4220 

-005 

44*11 

-30 36 J-2l' 

4-06 


[To be continuc(l-J 
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LX. On Jt riding the exact Mean Solar Time. By M. Smith^ 

Esq. 

To the Editor s of the Philosophical Magazine and Journal. 

Gentlemen, 

¥N reply to a letter published in your last Number (p. 210), 
I beg leave to inform your correspondent Mr. Cooper, that 
in computing the hour of the day from the proposed data, viz. 
the latitude of the place, the sun’s declination and altitude ; he 
must invariably use the visible latitude, or that deduced im- 
mediately from observation ; the reduced latitude being no- 
thing more than a fiction invented for the purpose of facilita- 
ting the computation of solar eclipses, or other occultations of 
the heavenly bodies by the moon. 

I have carefully examined the calculation your correspond- 
ent has made, and find it perfectly correct, except tlie line 
marked witli an asterisk, which is unnecessary; the effect of 
this proportion would be to allow twice for the variation of 
the equation of time between noon and the instant of obser- 
vation, which variation ought to be taken only once into ihe 
account, as is done by correcting this equation to the instant 
of observation. The latter part of the computation ought, 


therefore, to stand thus : 

Apparent solar time 3^ 26® 14**9 

Equation of time corrected to that instant 1 4*7 *9 


Mean solar time ......... 3 28 2 *8 


The right ascension of the sun and stars as given in the 
Nautical Almanack, is expressed in sidereal time. 

In using Dr. Tiarks’s tables, the equation of time need not 
be considered at all ; the reason of which is, that the interval 
between the sun and tJie star passing the meridian is given in 
mean solar time, which is not subject to any inequality. It 
must be observed, however, that to apply these tables to the 
year 1825, table I. must be corrected, by adding 2' 59’' in the 
months of January and February, and subtracting 57" during 
the remainder of the year ; tlie right ascensions of the stars in 
table III. require also to be augmented by their annual varia- 
tion. I remain, gentlemen. 

Your most obedient servant, 

October 13, 1824. M. Smith. 


LX I. On 
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LXI. Onjinding the Latitude by the Altitudes of t*mo Stars* 
By M. Smith, Esq. 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, 

T SEND you the following very simple and accurate method 
of determining the latitude of any place in the northern 
hemispheres, by the altitudes of the two stars Aliath (or e Vrsce 
Majoris) and y Cassiopeite^ taken at the same instant, without 
the hour of the night or any other data being required. The rule 
supposes the two stars to differ exactly twelve hours in right 
ascension ; it will therefore be rigorously correct in the year 
1831, and will not produce an error of a mile in the latitude 
for at least ten years before and after that periotl. The alti- 
tudes used must of course be the true altitudes of the stars, or 
those corrected for refraction and the dip of the horizon, and 
five places of decimals in the logarithms will be sufficiently ac- 
curate. I need not trouble you with the demonstration of the 
rule, as it is precisely analogous to that of reducing the lunar 
distance, and will tlierefore be understood by every astronomer. 

The altitudes of the Stars Aliath and y Cassiopeia* given^ to 
find the latitude of the place (f observation : — 

Rule. — Add together the two zenith distances and the con- 
stant arc 63“ 20'; take half the sum, from which subtract the 
zenith distance of Aliath and the constant arc 63“ 20', noting 
the remainders. 

Add together the sines of the two remainders, and the 
logarithm in the following table; take half the sum of these 
three logarithms, from which subtract the sine of half the dif- 
ference between the declination and altitude of Aliath; the 
remainder is the tangent of an arc; the sine of this arc sub- 
tracted from the said half sum of the logarithms, leaves- the 
sine of half the required co-latitude. 

Tabic. 


Years, 

Logarithm. 

Decl. Aliath. 

1823 

1824 

1825 

19-78592 

56“ 

55' 

1826 

1827 

1828 

19-78612 

56 

54 

1829 

1830 

1831 

19-78631 

56 

53 

1832 

1833 

1834- 

19-78650 

56 

52 

1835 

1836 

1837 

19-78670 

56 

51 

1838 

1839 

1840 

19-78689 

56 

50 

181*1 

1S42 

1843 I 

19-78708 1 

56 

49 

1844 

1845 

1846 j 

19-78728 

56 

48 


E raw pie. 




iJ52Mr.SinitJi o?i finding theLaiihide by the Altitudes of tvoo tartars. 

Example. 1 . 

Given, The altitude of Aliath =53° 25' 

The altitude of 7 Cassiopeiac =32 41 
Required. The latitude of the place. 


Zen. dist. of Aliath 36° 35' Decl. Aliath ... = 56° 55 

Zen. dist. of Cassiopeiae 57 19 Alt. Aliath ... = 53 25 

Constant arc 63 20 2)”3 30 

2)157 1 4 Half difference = 1 45 
Half sunn 78 37 


First remainder 42 2 sine = 9’82579 

Second remainder 15 17 sine = 9*42093 

Log. in table =19*78592 

2)39*03^ 

Half sum of the three logarithms 19*51632 

Half diffl decl. and alt. of Aliath 1 ° 45' sine 8*48485 

Tangent of an arc 84° 4 1 ' =11 *03 1 47 

Half sum of the three logarithms =19*51632 

Sine of the above arc 84° 41' = 9*99813 

Sine of half co-latitude 19° 15 = 9*51819 

2 _ “ 

Co-latitudc ... 38 30 

Latitude. 51 30 north. 


Example 2 . 

Given. The altitude of Aliath 42° 20 ' 

The altitude of 7 Cassi(»peiae 57 48 
Required. The latitude of the )^Jace. 

Answer. Latitude 63° 42' north. 

Note . — The constant arc 63° 20 ', is the distance between 
the two stars, and the logarithm in the table is the sum of 
the log. cosecant of that arc, and the log. cosine of the decli- 
nation of Aliath. 

It may be necessary to add, that the star Aliath is the first 
star in the tail of the Great Bear; and that 7 Cassiopeiae is the 
centre star of five bright ones in that constellation, arranged 
in the form of the letter W. Their right ascensions aiul de- 
clinations for 1825, are as follows : 

Alkth M 12 ^ 46"* 17^ Decl. 56° 54' 42'' N. 

7 Cassiopeiae JR 0 46 12 Decl. 59 46 3 N. 

1 remain, gentlemen, 

Your most obedient servant, 

M. Smith. 

P.S. 


Nor. 9, 1824. 
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P.S. — An answer toMr.SanuielCoopePsqueslions on the sub- 
ject of mean solar time, having appeared in your last Number, 
I beg leave to observe, that your correspondent Glosterian” 
is mistaken in the only instance in which he has given a direct 
answer to Mr. Cooper’s queries. The sun’s right ascension, 
as given in the Nautical Almanack, is expressed in sidereal 
time^ not in solar time. To prove this, it will suffice to ob- 
serve, that at the instant of the sim entering Libra^ his right 
ascension in the Nautical Almanack is 12 hours; whereas, had 
it been expressed in solar time, it would be only 11*' 58™ 2*; 
the entire circle of the ecliptic passing the meridian in 24' hours 
sidereal time, which is e(}ual to 23*^ 56™ 4* solar time. 


LXII. Analyses of a Series of Papers on the Structure^ Distri- 
hufion^ and Functions of the Nerves; by Chari.es' UrsASL^Fsq.; 
which have appeared in some late Volumes of the Philosophical 
'Fransactions, 

[Continued from p. 128 .] 

TYTR. BELL in pursuing the anatomy of those parts of the 
animal frame, which more immediately and distinctly exhi- 
bit the truth of the hypotheses with which he set out respecting 
tlie necessity of our viewing the nervous system, as divided 
into two grand classes ; the one regulating and controlling the 
respiratory apparatus, and associating the actions of other parts 
therewith ; the other proving the source of voluntary motion, 
and of sensibility; has endeavoured to illusti’ate that hypo- 
thesis still further, by the facts and observations which are 
furnished by the anatomy and physiology of the eye in parti- 
cular. 

The difficulties which must have presented themselves in 
making this attempt arc, from the very compound nature and 
functions of this most beautiful organ, such as would be suffi- 
cient to deter most persons from seeking for illustration from 
it on any point; and it cannot but be regarded as an addi- 
tional corroboration of the truth of this theory, when such a 
complicated system is seen to bear testimony to it in all its 
parts. 

On the M-ot ions of the Eye in illusti'ation of the Uses of the 
Muscles and Nerves of the Orbit, — (Phil. Trans. 1823.) 
The plan which Mr. Bell has adopted in order to confirm 
his doctrine of the nervous system by the anatomy and phy- 
siology of the eye is,^; s/, to show the uses of the apparatus or 
frame-work, which is exterior to the eyeball ; and then, in the 
Vol. 64. No. 319. Nov, 1824. Y y second 
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second jdarc, to consider how the nerves minister to these 
offices : whilst the object itself of his pa})er is to explain the 
reason of there being six nerves distributed to the eye, and 
consequently crowded into the narrow space ol* the orbit. 

Mr, Bell has deemed it necessary to enter into a minute 
description of the relative functions of the different muscles 
and parts which are around the eye-ball, and which constitute 
its frame-work : this description, iiowever, is of such a nature, 
that to do it justice, and convey to the reader a proper idea 
of the opinions which the author entertains, the whole of the 
first part ought to be brought forward verhatim ; but inasmuch 
as the second part, though depending a good deal on the first, 
bears more directly upon his hypothesis of there being distinct 
functions performed by distinct ner\es, we venture to proceed 
to tlie confirmations wdiich it contains of the hypothesis itself, 
after giving a general view only of the first part, more espe- 
cially a-N these confirmations wnll also tend to make our readers 
better acquainted w^th the more important ])oints treated of 
in the first jiart. What thc*st* points are, may ap])ear from the 
remarks with which Mr. Bell commences the first part of the 
subject. 

‘‘ Even grave and learned men,’’ hi* says, have eulogi/ed 
this organ (of vision) as tlu* most necessary to intollcdual en- 
joyment, and whicli ranges from tlie observation of the fixed 
stars to that of the expression in the human face. But this 
admiration is in part misplaced, if given to the optic nerve 
and ball of the eye exclusively; since these high endowments 
belong to the exercise of the whole eye, to its exterior ajq3aratus 
as much as to that nerve which is sensible to the impressions 
of light. It is to the muscular apparatus, and to the conclu- 
sions we are enabled to draw from the consciousness of mus- 
cular effort, that we ow'e tliat geometrical sense, by which we 
become acquainted with the form, and magnitude, and distance 
of objects. We might as w'ell expect to understand the uses 
of a theodolite, or any comj)licated instrument for observa- 
tions, by estimating the optical powers of the glasses, without 
considering the quadrant, level, or plumb-line, as expect to 
learn the whole powers of the eye by confining our study to 
the naked ball. I propose to show, that we must distinguish 
the motions of the eye, according^ to their objects or uses, 
whether for the direct purpose of vision, or for the preseri’^ation 
of the organ : that the eye undergoes a revolving motion not 
hitherto noticed ; that it is subject to a state of rest and activity, 
and thatthe different conditions of the retina are accompanied by 
appropriate conditions of the surrounding muscles ; that these 
iniiscles are to be distinguished into two natural classes; and 
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that in sleeps faintness, and insensibility, the eye-ball is given 
up to the one, and in watchfulness, and the full exercise of 
the organ, it is given up to the influence of the other class of* 
muscles : and finally, that the consideration of these natural 
conditions of the eye explains its changes as symptomatic of 
disease, or as expressive of passion.” 

This first part, therefore, is taken up by a number of ex])eri- 
ments and observations which confirm these views, and afibrd 
theauthor secure ground for establishing an arrangement of the 
nerves of the eye, whilst they at the same time enable him to 
distinguish them according to their uses. 

The recti and obliqui form the two natural classes of mus- 
cles attached to the eye-ball; the four recti are strictly volun- 
tary, and the two obliqui are involuntary : hence, according 
to the author’s experiments upon the eye of llie monkey, the 
tli vision of the latter does not in any degree aflecf the volun- 
tary motions which direct the eye to objects. This cannot, 
however, be said of tlie involuntary winking motions of the 
eyes; in those, in winking to avoid injury, the oblique muscles 
are in ojieration, as likewise in that peculiar and invariable 
elevation of the cornea, which takes place during sleep, or 
when the eye-lids an* closed. The same experiments and ob- 
servations have moreover leil the author to conclude, that 
whilst the control and direction of the (‘ye to objects belong 
entirely to the voluntary or recti muscles, the preservation of 
the oj'gan itself, either by wdthdniwing the surface from in- 
jury, or by the removal oi’ what is offensive to it, belongs, 
more especially, to the two oblujui. 

In illustration of the necessity and importance of this classi- 
fication of the muscles of the eye, we wish to bring fbrv\ard 
some of the author’s remarks uj)on the (\vp)'essio7i of the eye, 
and of the aciiojis of Us luvoluiita)'p or oblique muscles i)i dis- 
ease. 

If, as I have alledged, the uses of the oblicjue muscles of 
the eye have been misunderstood, and if^ as I hope j^iesently 
to prove, the distinctions of the nerves have been neglected, 
the symj)toms of disease, and the sources of expression in the 
eye, must remain to be explained. 

“ During slee]), in oppression of the brain, in faintness, in 
debility after fever, in hydrocephalus, and on the approach of 
death, the pupils of the eyes are elevated. If w'e open the 
eye-lids of a person during sleep or insensibility, the pupils 
will be found elevated. Whatever be the cause of this, it will 
be found that it is also the cause of the exj)ression in sick- 
ness, and pain, and exhaustion, whether of body or mind : for 
I hen the eye-lids are relaxed and fallen, and the pupils ele- 

Y y 2 valed 
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vated so as to be half covered by the upper eye-lid. This 
condition of the eye during its insensible unexercised state, 
we are required to explain. 

“ It is a fact familiar to pathologists, that when debility 
arises from affection of the brain, the influence is greatest on 
those muscles which are, in their natural condition, most un- 
der the command of the will. We may perceive this in the 
progressive stages of debility in the drunkard, when succes- 
sively the muscles of the tongue, the eyes, the face, the limbs, 
become unmanageable ; and, under the same circumstances, 
the muscles which have a double office, as those ul’ the chest, 
lose their voluntary motions, and retain their involuntary mo- 
tions, the force of the arms is gone long before the action of 
breathing is affected. 

“ If we transfer this principle, and apply it to the muscles of 
the eye, we shall have an easy solution of the phainomena 
above enumerated. The recti are voluntary muscles, and 
they suffer debility before the oblique muscles are touched by 
the same condition : and the oblique muscles prevailing, roll 
the eye. 

If it be further asked, why does the eye roll upwards and 
inwards ? we have to recollect, that this is the natural condi- 
tion of the eye, its position when the eye-lids are shut, and the 
light excluded, and the recti at rest, and the obliqui balanced.” 

The circumstance of there being only nine nerves properly 
enumerated as proceeding from the brain, and six of these dis- 
tributing themselves to the eye; since the second, third, 
fourth, nfth, sixth and seventh, go into the orbit, and, as the 
author expresses it, may be said to be concentrated into a 
space no larger than a nut-shell ; affords an opportunity of de- 
monstrating the existence of a correspondence between the 
compound functions of an organ, and the nerves transmitted 
to it, according to what was stated hypothetically in the first 
part of the paper. 

But it cannot be expected, in the investigation of a subject 
rendered so difficult by reason of the number and complexity 
of the nerves transmitted to a small organ like the eye, that it 
is always possible to give demonstrative evidence, or to an- 
swer opposition by means of experiments; and here the 3ftthor 
is obliged to trust more to reasoning, and to a minute atten- 
tion to the anatomy, than to experiment. 

Of the Function of the Ophthalmic Branch of the fifth Nerve. 

We are, in the first place, to inquire by what nerve the com- 
mon endowment of sensibility is bestowed upon the mem- 
branes and surfaces of the eye. On recurring to this subject, 

we 
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we are reminded, that tlie sensibilities of the body differ as 
much in kind as in degree ; that the sensation of pain is pro- 
vided to rouse our activity, and guard us against violence, or, 
by means more direct, to excite instinctive motions, which 
shal] anticipate the most rapid actions of the will, and serve as 
a more perfect safeguard. The trigeminus, or fifth nerve, 
bestows upon all the surfaces of the head and face, external 
and internal, that sensibility which is enjoyed by the rest of 
the body tlirough the spinal nerves. But through some of its 
branches is also bestowed that distinct sense on certain parts 
for the purpose of drawing the muscles into combination ; as, 
for example, that fine sensibility of the surface of the eye to 
the presence of minute particles, which at once excites the 
flow of tears, and draws the muscles into a combination to 
expel the offensive matter. 

It has been shown in a former paper, that the division of a 
branch of the fifth nerve distributed to the cheek and lips, de- 
prived these jiarts of their sensibility, although they remained 
in })ossession of other nerves, and continued to enjoy muscu- 
lar activity. The same has been proved in regard to this 
ophthalmic branch ; if that branch of it which comes through 
the orbit and mounts upon the forehead, be divided, the skin 
will be deprived of its sensibility. Whence it is allowable to 
infer, that this is the case with the ophthalmic branch of the 
same nerve also ; but not to rest upon inference alone, the 
symptoms of disease both render deep dissection in the living 
animal unnecessary, and authorise the conclusion ; for a case 
was communicated to the author by Mr. Cramjiton, of Dublin, 
wdiich he has adduced in part, and which appears to justify 
the inference sufficiently. 

A few days after the discharge from the ear had ceased, 
the eye became entirely insensible to the touch. This loss of 
feeling extended to the lining of the eye-lids, to the skin co- 
vering them, and to the skin of the cheek and forehead, for 
about an inch surrounding the eye : it did not go beyond the 
middle line of the face. When she told me her eye w^as dead 
(as she expressed it), to be certain, I drew my finger over its 
surface ; and so far was this from giving her pain, that she 
assured me she could not feel that I was touching it at all. 
The eye-lids made no effort to close while I was doing this, 
but the conjunctiva appeared sensible to the stimulus, as a 
number of vessels on the surface of the eye became immedi- 
ately injected with blood.” It is only necessary to remark, in 
order to understand the inference, that the ophthalmic nerve 
in question goes through the orbit, supplying the parts 
that are contained in it, and extends its branches to the angle 

of 
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of the eye, eye-lids, and forehead : hence it is allowable to at- 
tribute the insensibility of the surfaces of the eye, as well as of 
the skin around the eye, to the affection of tlie same nerve 
near its root- 

The author, moreover, has never been able to excite the 
motion of the eye by irritating the oplithalmic branch of the 
fifth after the division of its root, because no sensation was 
conveyed to the sensoriuin ; and consequently, no mandate 
transmitted from it for exciting the action of those niiisclcs 
whose office it is to move the eye on the presence of any fo- 
reign body ii}X>ii it. The young lady, in the case just describeil, 
could see, and could move the eye and eye-lids; the eye itself 
was irritated by touch, as appeared from the rising iiiHamina- 
tion; but by the insensibility of the ophthalmic nerve, a link was 
lost in tlie relation necessary to join the action of the muscles 
to the sensibility of* tlie surface. 

Of f he Nerves pcrjovming the involuntarp ^lotions. 

Although nerves are found in great jirol'usion to come out 
upon the eye-lids and forehead ; yet they do not, as has been 
supposed, direct the motions of these })ar(s; this is effected by 
means of a very small branch of the respiratory nerve of the 
face, which comes out before the ear, and is designated the 
portio dura of the seventh pair. Tln^ division of this branch 
is followed bj" a loss of the motions of the eye-lids, and tliey 
remain open ; hence the eye being unguarded and unwashed, 
it becomes dry by evaporation, anti inflames, and the cornea 
becomes opaque. To be satisfied of the existence of certain 
relations and of the connexions of remote )mrts in the animal 
frame, it is only necessary to attend to the exjilanation of them 
as given by tlie author himself. 

“ During the state of excitement of the respiratory organs, 
a very extensive consent of the muscular frame is necessary 
to bind together and support the textures, that they may bear 
the strain, cither during violent efforts of the body, or in 
coughing, sneezing, &c. We may take tlie act of sneezing, 
as a familiar example of the maimer in which the eye is 
guarded during a sudden and violent act of expiration. 

‘‘ At the instant of this convulsive action of the respiratory 
muscles, a violent impulse is communicated to the head along 
tlic column of blood in the vessels of the head and neck. 
Everybody is sensible of the eye flashing light, but the cause 
is mistaken ; for it is supposed to be the impulse of blood 
forced into the eye ; whereas it is the contraction of the eye- 
lids to counteract the force of the impulse, and to guard the 
delicate texture of the eye. If the eyelids be held open du- 
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ring the act of sneezing, no sensation of light will be experi- 
c‘ncccl, because the contraction of the eye-lids uj)on the e^^e- 
biill is prevented.” 

'Jlie author proceeds to question the accidental nature of this 
connexion between the action of the respiratory muscles, and 
that of the eye-lids; and then considers it rather as a provision 
to compress and support the vascular system of the eye, and 
thus to guard it against the violent rush of blood which attends 
certain acts of respiration. This would appear to be con- 
firmed, by the circumstance of the conjunctiva of a child sud- 
denly filling witli blood, and the eye-lid everting, on our 
ojicjiing its eye-lids whilst crying and struggling with passion, 
at which time the nalural support of the eye is taken offl 

The two oflices iierformed by the respiratory nerve of the 
face, or portio dura of the seventh, one of which is voluntary, 
as ill moving the cheeks and lips in speech; and the 
other involunlfiry, as in nuning the nostrils in breathing 
during sleep or inseiisibilit} ; are in like manner manifested in 
that branch ol‘ the respiratory nerve which is prolonged to 
the eye-lids; inasmuch as to this is owing, the contracting of 
tlie eye-lids by volition, and their involuntary winking motions, 
which are for dispersing the teiirs, and preserving the lucid 
surface clear: still the author is inclined to think that there 
are distinct filaments bound up together, which produce these 
distinct oflices or functions; but such a circumstance cannot 
be demonstrated exci pt in the spinal nerves, where the roots 
arc se[iarate. 

[To be continued.] 


LX II I. 'cnt llight Ascension and Declination of the Jour 

Minor l^lancfs^ at and about their ensuing Opposition, 


Opposition. Anoiiialv. 

Vesta 1825. Feb. 28th f)’‘ 91° l' 

Pallas . . Mar. 13th V 232 2 

Ceres . . Mar. Mth 9 207 16 

Juno . . June 23d 8 38 16 


Dist. from 
the Earth. 

1-357 Rad. O 
1-280 

1- 603 

2- 14.3 


P ALLAS being in the inferior part of its orbit, and 52° from 
its perihelion, will probably appear as a star of 8th mag- 
nitude. Juno will be too near its aphelion, in the superior 
part of its orbit, to be visible wdth any illumination of the 
wires ; "but the daily change in declination being small, the 
planet's transit may be compared with fixed stars. 

Blackheath, Nov. 2, 1824. S. Groombridge. 

Vesta. 



SGO A^cefision afid Declination of the four viinor Planets 


VESTA. 

1825. 

JR 

Dec. N. 


PALLAS. 


i?eb. 6 

11 19 26 

14 14 

7 

18 51 

22 

' 8 

18 15 

30h 

9 

17 38 

39 

10 

17 1 

471 

1] 

16 24 

56 

12 

15 46 

15 41 

13 

15 6 

13 

14 

14 24 

22 

13 

13 40 

304- 

16 

12 34 

394 - 

17 

12 6 

48 

18 

11 17 

57 

19 

10 27 

16 6 

20 

9 36 


21 

8 44 

234- 

22 

7 52 

32 

23 

7 0 

401 

24 

6 7 

49 

25 

3 13 

571 

26 

4 18 

17 6 

27 

3 22 

1 

28 

2 26 

22^ 

Mar. 1 

1 30 

30L 

2 

0 33 

384- 

3 

10 39 36 

46 

4 

38 39 

531 

5 

57 43 

18 1 

6 

36' 47 

81 

7 

33 51 

16 

8 

34 33 

23 

9 

33 59 

291 

10 

33 3 

36 

11 

32 7 

424 - 

12 

51 12 

48L 

13 

30 18 

54 

14 

49 25 

19 0 

15 

48 32 

5 

16 

47 40 

10^ 

17 

46 48 

154 - 

18 

45 37 

20+ 


1825. 

Ai 

Dec. S. 

at 12*» 

1* , // 

0 / 

Feb. 18 

11 48 56 

5 44 

19 

48 27 

23 

20 

47 58 


21 

47 29 

4 391 

22 

46 59 

17 

23 

46 28 

3 34i 

24 

45 56 

42 

25 1 

45 23 


26 

44 49 

2 46i 

27 

44 14 

23 

28 

43 37 

1 59 

Mar. 1 

42 69 

35 

2 

42 20 

11 

3 

41 41 

0 46i 

4 

41 2 

22 



North. 

5 

40 22 

0 2i 

6 

39 42 

27 

7 

39 1 

51i 

8 

38 20 

1 16 

9 

37 39 

41 

10 

36 57 

2 6 

11 

36 15 

31 

12 

35 33 

56 

(? 13 

34 51 

3 21 

14 

34 9 

46 

13 

33 27 

4 104 

16 

1 32 46 

35 

17 

1 32 3 

59 

18 

31 24 

3 23 

19 

30 44 

47 

20 

30 4 

6 104 

21 

29 25 

34 

22 

28 46 

574 ^ 

23 

28 8 

7 204 

24 

27 31 

43 

25 

26 54 

8 5i 

26 

26 19 

28 

27 

25 44 

50 

28 

23 10 

9 11 

29 

24 38 

32 

30 

24 6 

33 

31 

23 36 

10 13 

April 1 

23 7 

33 
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LX IV. Ow Weights and Measures^ and on numerical Notations^ 
in reply to Mi\ Tredgold. By A Correspondent. 

To the Editors of the Philosophical Magazine and Joutmah 
Gentlemen, 

“^rt^HATEVER opinions concerning established practices 
^ ^ or projected alterations of the national policy, with re- 
gard to matters within the scope of science, are promulgated 
in your pages, they derive great weight therefrom, and espe- 
cially so, when suggested improvements come therein, from 
the pens of known benefactors to science, and the useful arts, 
as occurs with respect to Mr. Tred gold’s communication 
in page 202, on a suggested neuo gallon Measure^ and in ob- 
jection to the decimal Notation : but, as sometimes the most 
able men are liable to take partiid and inadequate views of 
particular subjects, and to make hasty and inconsiderate pro- 
posals for alterations, it is not only allo\^able, but becomes a 
duty incumbent on the most humble labourer in the field of 
science, who may discover and be convinced of evils, likely to 
follow from the general adoption of opinions, or on the making 
of changes, so introduced or proposed, to candidly submit his 
observations and reasons to the scrutiny of your readers. 1 
shall, therefore, without further preface, proceed to make a 
few remarks on Mr. Tredgold’s letter, which, at its outset, 
alludes to the Act of the last Session of Parliament, for regu- 
lating Weights and Measures, and for making, after the first 
day of May next, an entire change, embracing every Measure 
of capacity, ascertainable by a measuring Vessel^ which hereto- 
fore has been in use in England. 

Of this Act, a correct, although too brief an abstract has ap- 
peared in page 248 of the current volume of the “ Monthly 
Magazine;” but, until the allusion by Mr. T., the subject of 
this important Act has somewhat surprisingly escaped notice 
in your pages*. 

I am unable to anticipate with Mr. Tredgold, in his first 
sentence, that the enacted change of our measures of capacity 
will soon, or even eventually, take place ; especially with re- 
gard to the corn Bushel, the measuring vessels for which are 
expensive ones — are dispersed far more widely, and in more 
persons’ hands, the farmers, millers, corn-dealers, innkeepers, 
&c., throughout England and Wales ; the btdk^ and the value 
also of the articles ascertained by means of these vessels, and 
the frequency of their use, by some score times exceed the use, 
of any other denomination of measure used in South Britain. 

* We have annexed the Abstract toour Correspondent’s paper: seep. 366. 
— En. 

In 
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In terms of the Winchester Bushel, the greatest number of 
facts regarding prices^ and the consequent value of money at 
different perioils, stand recorded, than with regard to any other 
measure: for these and many other reasons, which strike prac- 
tical men, I have been always an opponent of the scheme, or 
mere whim I had almost said, of those who have prevailed in 
preferring the imagined greater simplicity of a Vessel (impro- 
perly callkl a bushel) which holds SOlbs. or 560,000 grains of 
rain water, and measures 221 8*1 9^ cubic inches, as compared 
with the long-established Winchester bushel, measuring 
2150*42 cubic inches, and holding 542,890*5 grains, or 77lbs. 
8oz. 14drs. avoirdupoise, and 76*9 grains troy, of rain water. 

Will it be contended, that the maker of bushel Measures, and 
the official examiner and stamper of such measures, would not 
be equally capable of placing stamped weights, equivalent to 
the above number of pounds, ounces, drachms, . and grains 
(amounting to 542,890*5, besides the tare of the vessel itself), 
as they would be, so to place 80 lbs, in the opposite scale to 
that in which the vessel under examination, just full of rain 
water, is being weighed ? and if this is not contended, for, 
what other sufficient reason can be given why the Winchesta^ 
bushel (so widely spread and universally used) should not re- 
main, as the integer of measures of capacity, at least of those of 
its own class, instead of attempting, as the Act proposes to 
do, to overturn the whole system; but which, I fgel confident, 
cannot be effected, and will not happen ; and hope to see, on 
the meeting of Parliament, numerous petitions presented, 
praying that the clauses relative to measures of capacity, may 
be repealed, and the Winchester bushel* adopted, as the future 
integer of these, in case that some one measure is to regulate 
tliem all. 

If, gentlemen, the above forcible objections lie, against adopt* 
ing the new (8dlb) bushel, which is little more than 3 per cent, 
greater than the present one, how much greater are tfhe objec- 
tions against such a bushel as Mr. Tredgold indicates in page 
302, of (8 X 339*293, or) 2714*344* cubic inches, which is 26^ 
per cent, larger than the bushel in use !, and whose l-8th part 
is even 46 per cent, larger than the present wine gallon ! 

Engineers and calculators will do well to follow Mr. Tred- 
gold’s advice in using the cubic foot^' (rather than his example, 
as to the frequent use of the inch), as their standard for stating 
and comparing capacities or bulks, whatever fate may await 
the imperial gallon.” The 

• In a new legislative definition o£ the Btishel, it would be well to state its 
lineal cylindrical dimensions and contents, in well- chosen decimals of a foot, 
instead ofinches and such, that the ftnllon and its subdivision might have 

Z z 2 as 
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The objections urged at the top of page 303, against the 
French system of measures, are too vaguely expressed, for me 
to be sure that I understand their object; but this I know, from 
conversing with various intelligent Frenchmen, and with En- 
glish engineers and artisans who have been much in France, 
that the practical objection to the new system is, that for 
lengths it liiriiishes no convenient measure. A rod or 

rule the length of a metre (of 39*37 inches nearly, of our mea- 
sure) even il it were not too long^ open, and too clumsy^ when 
folded*, to be carried about in the pocket, always ready for 
use, is inapplicable, except in a few trades like drapers, mer- 
cers, &c.; and as to the deci-metre^ of 3*94 inches long, what 
can be done with it, as a measuring rod or rule ? singly it is 
far too short : and if three or four, or else six or seven of these 
decimetres are added or joined together, in order to produce 
rules, equally adapted to be carried in the pocket, and alike 
convenient, in the essential act of measurings with the one- or 
the twofoot rules of France or England, how very inconvenient 
and liable to error must be the counting or adding-up men- 
tally, several successive applications of such a rule, in the 
measurement of the lengths continually occurring in the arti- 
san’s practice, as of 20 or 30 feet lengths, for instance ? In 
short, the difficulty is an insuperable one. 

Had the terrestrial circumfey'cnce been divided into 
10,000,000 p^rts, instead of the (juadrantal meridian thereof, 
and the metre been assumed at 4 times its })re&ent length ; in 
such case a jointed rule 15j of our inches nearly, might have 
been carried in the pocket, and been used with not much more 
loss of time or inconvenience than attend the use of our two- 
foot rules ; but, as it is, I fully concur wdth tliose who framed 
our late Act, in retitining \hofoot meiisure, as settled in 1760; 
and I wish they had been equally attentive to retain the capacity 
ofacylinderof 1 S^inchesdiameteraud 8 inches deep (the bushel 
settled in 1697), and made it the unit of measuring vessels f. 

That phantom, ‘‘ the nature of things,” would be still more 

as few decimal places as may be. Which gallon, for avoiding confusion, 
should not be called Winchester^ because of' the 282 cubic inches, long ago 
enacted and used in guagings for ale, beer, and vinegar; neither should it 
be called “ Imperiar'(=277'274in.), but British should, 1 submit, be used as 
the prefix to the gallon, quart, pint, gill, &c. of this system. 

* The same objection applies to tlie English yard, as not being a practi- 
cnl measure, equally with the foot; it is suggested, therefore, that in an 
amended Act, the foot, one-third of the yard, defined in clause 1 of the pre- 
sent Act, should be more expressly named as a standard, or unit of lengths, 
for defining other measures, in clauses 1, 2, 7, H, and 14. 

*t' Where a gallon vessel is once used in measuring goods, there cannot 
be a doubt but the bushel is so used a hundred, nay perhaps a thousand 
times ! 

absurdly 
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absurdly followed ’^than has been done by our French neigh- 
bours, with regard to the quadrantal arc, as shown above, 
were we to listen to any proposals, however ingeniously urged, 
for abandoning the decimal notation, after it has become in- 
corporated in every operation and act of civilised society, 
wherein numbering or computing is concerned. All the extra 
labour and diflBculties of which Mr. T. complains, with re- 
gard to decimal computations, arise from an absurd adherence 
to the number 3 and 4 in dividing our measuring rods or rules : 
and I have been pained at the reading of the latter half of 
Mr. T’s letter, at reflecting, that instead of these speculations, 
which I cannot but view as worse than useless, he might, most 
beneficially for his own reputation and the progress of know- 
ledge, ill his several most useful and practical writings, have 
recommended engineers and artisans, and himself (an advo- 
cate “ for the foot as a measure”) have set the example, of 
taking small dimensions^ not in inches, but in the hundredths 
of a foot^ which are provided on the edges of all, but the very 
commonest, of our pocket rules. 

As to our monies^ to which Mr. T. alludes, near the top of 
]iage 304, it has been well shown in your 49th volume, with 
what extreme ease and accuracy, and with what slight effbits 
on the part of Government, they might all be reduced to a dc~ 
cimal scale. As to calculations of time^ to which he next ad- 
verts; in adding u}) aii}^ series of minutes and seconds, or in 
performing subtraction, no labour or difficulty worth mention 
ticciirs from the carrying and borrowing of 6 (in effect 60) in 
the second decimal place; and as to multi}>lying or dividing of 
these, or other sexagesimals, they never occur, but to a par- 
ticular and very limited class of persons, who citlier have, or 
may have by them, tables for facilitating these kind of calcu- 
lations: — as to weights and measui'cs next mentioned, the at- 
tempt to reduce these in Ejigland to decimal scales, is too 
arduous and hopeless of success at present^ to be undertaken. 

Decimal coins and money accounts^ if adopted by the go- 
vernment, as already indeed is the case in enumerating their 
millions, and witli all sums above 20 shillings, and even these 
last are decimally stated when above 9 : — when these are be- 
come familiar to the public, particularly to the youths in our 
schools ; and when dimensions taken in decimals of a foot (as 
already they mostly are of an inch, to the disuse of the barley- 
corn) are pretty generally adopted by engineers, surveyors, 
and the directors of artisans, and by experimentalists and 
writers generally ; then, something important may be done. 
In the mean time, a repeal of the ** imperial gallon” clauses, 
with the substitution in a new Act, of clauses, ascertainhig 

(as 
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(as has been done with regard to the troy and avoirdupoise 
pounds and the yard and foot), and defining and legalizing of 
the other units of the principal systems of measures in use, 
like the corn and the coal Bushels and their multiples and sub- 
multiples, the wine and the beer ^llons, and their mults. and 
submults. &c., is all which myself or the present race of your 
readers have, I fear, any reason to expect to see realized * 

I am your’s &c. 

November ^nd, 18iJ4. Decaphilus. 

Abstract of an Act of the last Session of Parliament for regula- 
ting Weights and Measures, 

By the Act 5 Geo. IV. Cap. 74?. For ascertaining and 
establishing uniformity of Weights and Measures,” it is enact- 
ed, that from and after the 1st of May, 1825, the standard brass 
yard made in 1 760, at the temperature of 62° by Fahrenheit's 
thermometer, shall be, and be denominated, the “ Imperial 
Standard yard,” and shall be the unit or only standard mea- 
sure of extension, whereby all other means of extension, whether 
lineal, superficial, or solid, shall be computed and ascertained 
according to the proportions for certain measures of extension 
specified in the act. 

And that if the said imperial standard yard shall be lost or 
injured, it shall be restored by making a new standard yard, 
in the portion of 36 inches to inches, when compared 

with a pendulum vibrating seconds of mean time, in the lati- 
tude of London, in a vacuum, at the level of the sea. 

Also, that after the 1st of May, 1825, the standard brass 
weight of one pound, troy-weight, made in the year 1 758, shall 
be tne Imperial Standard troy pound,” and shall be the 
unit or only standard measure of weight, from which all other 
weights shall be computed and ascertained, according to the 
proportions for certain other weights specified in the act. 

And that if the said imperial standard troy pound shall be 
lost or injured, it shall be restored by making a new standard 
troy pound, bearing the same proportion to the weight of a 
cubic inch of distilled water as the said standard pouno, there- 
by established, bears to such cubic inch of water; that is to say, 
5'760 cubic inches of distilled Avater, weighed in air, at the 
temperature of 62° of Fahrenheit's thermometer, the barome- 
ter being at 30 inches, each such cubic inch of water, when so 
weigheef by brass weights, being equal to 252^^7^17 and 

that 7,000 such grains shall be one pound avoirdupoise. 

It further enacts,that after the 1st of May, 1825, the standard 
measure of capacity, as well for liquids as for dry goods, not 
measured by heaped measure, shall be the gallon containing ten 

pounds 
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pounds, avoirdupoise-weieht, ascertained as before-mentioned, 
of distilled water weighed in air, at the temperature of 62® of 
Fahrenheit’s thermometer, the barometer being at 30 inches, 
and such measure, when made, shall be the ** Imperial Stand- 
ard GALLON,” and shall be the unit and only standard mea- 
sure of capacity, from which all other measures of capacity 
shall be computed and ascertained, according to the propor- 
tions for certain other measures of capticity specified in the act. 

Also, that the standard measure for goods, and things com- 
monly sold by heaped measure, shall be the bushel, contain- 
ing eighty pounds avoirdupoise of distilled water, the same 
being made rouiid, with a plain and even bottom, and being 
inches from outside to outside, and the goods and things 
shall be duly heaped up in the form of a cone, such cone to 
be of the height of at least six inches, and the outside of the 
bushel to be the extremity of the base of such cone. 

The act likewise directs how copies and models 'of the said 
im}>erial standard weights and measures shall be distributed 
and brought into general use, and how local disputes, respect- 
ing the correctness of measures of capacity, shall be locally 
adjusted; and it repeals all former statutes, except nine, on the 
subject, specifically sixty-three in number!. 


LXV. On some Extraordinary Inconsistencies in the Green^ 
wich Observations for 1821 . By S. Lee, Esq, 

To the Editors of the Philosophical Magazine and Journal, 


Gentlemen, 

"D El NG lately engaged in the investigation of a question which 
requires a reference to the most accurate astronomical ob- 
servations that can be procured, I naturally turned to those of 
the royal observatory at Greenwich ; but the results which I 
obtained from them, were by no mcajis satisfactory to my 
purpose. The first impression on my mind was, that I must 
have fallen into some mistake in respect to the conclusions 
which I had supposed could be drawn from them, and under 
that impression 1 gave up the inquiry. A hint however, which 
I shortly afterwards received from a friend, to whom I acci- 
dentally mentioned the Circumstance, led me to suspect that my 
disappointment was occasioned, not by any false reasoning in 
the investigation alluded to, but by errors in the observations ; 
and a careiul, though not yet complete examination of those for 
1821, have fully confirmed my suspicions. What the exact 
nature and extent of these errors are, cannot be precisely 
ascertained ; but that they must be errors, or palpable in- 
consistencies. 
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consistencies, will evidently appear, from the following short 
abstract of a comparison of the observations as recorded in 
different parts of tlie book with each other ; and which, for 
the sake of perspicuity, I have arranged in separate classes. 

The first class are those w'hich were pointed out to me by 
my friend, and are to be found in the North Polar Distances, 
deduced from the observations with the mural circle, from the 
readings with two — and with six microscopes. Those discover- 
ed in the observations with two microscopes alone are at least 
sixty in number, and frequently amount to more than T'. 

The second class was discovered by comparing the read- 
ings with the microscopes A and B, as given under the head 
of observations with two microscopes, with the same given un- 
der the head of observations with six microscopes: of these 
errors sixty-four have been discovered. 

The thinl class are to be met with in the extraordinary dis- 
agreement between the heights of the barometer and thermo- 
meters, as recorded under the separate heads of observations 
with two — and with six microsco})es ; and amount to two hun- 
dred and eighty-six in number. 

I shall content myself at present with a bare statement of 
these three classes of errors only, reserving any observations 
on them, and some others, of perha})s still greater consequence 
to the reputation of the observatory, to a future communication. 
In the mean time I think it is due to the character of Mr. Bens- 
ley, to state, that they are not errors of tlie press, a fact which 
I have ascertained by a comparison of the printed copy w'ith 
the original manuscript deposited in the archives of the Royal 
Society. I am Gentlemen, 

Your obedient humble servant, 
London, Nov. 24, 1S24. Stephen Lee. 


Class I. 


True 

Mean. 


Page. A B o . /, // 

177 9 2 Sirius . 8-8 18-8 106 26 1 1'8 13’8 

185 c? Apj. 10 Ri'gulus . 56-2 25-0 77 0 0-6 10-6 

or 40’6 

186 9 20 |3 Leonis . 2-0 11-0 74 25 9'6 6-5 

194 June 26 Arcturus . 18-0 14‘2 69 52 21*1 16-1 

200 ^ Aug. 11 <[ LL. . 51 *2 54*5 114 56 52*5 52-8 

209 <r Oct. 29 « Cygni . 18-0 25-0 45 20 21-0 21-5 

210 .... Arcturus . 6-2 16-0 69 52 12-5 11-1 

O N 0 V ..4 * Cassiopei® 50-1 51-0 34 25 58-C 50-5 

219 "V Dec, 13 Polaris SP. 34-0 54-0 358 21 54 0 44-0 

And other similar errors, amountinc in all to 60 in number 
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Class II. 


Page 





o / 

17C 1 

^ Jan. 3i 

a Cygni . 



45 21 

226 

. 

. 




177'! 

9 Feb. 2 

Sirius . 



106 26 

226 J 

. 

. 



I Of) 30 

1801 

V 22 

a Aquilti* . 



81 35 

228/ 

S 23 

Procyon 



54 18 


9. • • 

. 



84 IS 

1891 

d May 14 

/3 4'auri 



61 32 

231 / 

... 

.... 




191 ? 

(/ Juno 26 

Archirus . 



69 52 

233 J 

... 

. 




201 1 

(JAug. 1 4 

y Diaconis 



38 28 

236 S 

... 




2151 

J Nov. 27 

j3 Ursa' Min oris 

S.{\ 

339 53 

242/ 

... 

.... 





9 2H 

/3 Uibd‘ Mi noils 

s.r. 

339 53 

2171 

244/ 

Ij 1).‘C. 8 

/3 CVplioi . 

. 

• { 

15 12 

1 10 12 

219/ H 13 

Polaris S.P. 

, 


353 2) 

24 ti 

1 

. . . 1 

. 

. 

. . 



A 1 B 
12*0^ 18*0 
18*0' 1 2-0 
8-8, 18*8 
<S*8’ 1 4-8 
0*0 5-0 

1-0 1 5-0 
16*0 22-1 
16-0 22*1 
39-0, 41*3 
39-0 1 40*3 
18-0 14*2 
18 0 2 4-2 
49-8 55-8 
49-8 'dd-l 
)'S-6| 17*8 
1 7-2 I I 7*8 
11*2; 12*1 
11*2' IM 


3 1 - 0 1 5 4-0 
5 4*0 54-0 


And otlier similar errors, amountinir in 


all lo 6 4 ill number. 



Class 111. 


Till 1 . 

Ther. 

Pago 


13ai oni. 

vvitliin. 

without. 

17.5 ) J .liiii. 15 

a Oj hiiK’lii . . . 


45 

37 

225 f . . . 



47 

4.5 

J 10 

Polaris 


46 

42 

. 



46 

45 

. 

a Pcisei 


46 

42 

. 



41 

45 

Ij . 20 

a Persci 

30 40 

47 

41 

. . . . 


30 34 

48 

43 

. . . . 

C.ipella 


45 

40 

.... 


, . 

45 

41 

176 V 0 28 

y Drucuiiis 

.30 I 1 

34 

30 

225 i . . . 


30 07 

37 

31 

. . . . 

a L\ ra* and u C'ygni 

30 12 

34 

31 

. 


30 67 

37 

31 

d 29 

a C'assiopeia! . 

30 12 

37 

36 

* • • • 


30 10 

40 

39 

/# • • * 

Polaris 

.... 

40 

38 



.... 

40 

39 

177 7 o Ffb. 4 

Polaris 


45 

43 

226| . . . 


.... 

44 

43 
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Sirius 

Baroin. 

'I’licr. 

within. 

37 

• 

• • • 


. • . 

39 

. 

. 

a Cygni . . . . 

. . . 

36 

. 

. 


• . . 

35 

% 

Fob. 8 

a Ariotis .... 

30-42 


? 

9 

Castor .... 

30*41 

35 

, 

. 


. . . 

35 

// 

. 

Proryon .... 

. • 

35 

. 



• • • 

35 

. 

. 

a Cygni .... 
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42 

. 

. 


. . • 

41 

d 
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a Persoi .... 

. . t 

37 
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... 

38 

% 

15 
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a Lyrae, a Aquila?, 1 
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. 

... 

and a Cygni . ) 
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Fob. 23 

13 Tauri .... 

. • . 
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9. 

• 


. • . 

, . 


. 24 

Polaris 

29*99 

35 
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29*97 

36 


. 

Aldobaran .... 

29*98 


, 

. 


29*97 


J' 

. 27 

a Orionis .... 


30 


. 


- . . 

31 


Thei. 

Iwitbout. 

36 

36 

34 

34 


32 | 

32 

32| 

32 

43 

43 

35 

35 


34 

34f 

37 

37 


26 

26 


And similar errors in the remaining months, in all amount- 
ing to 28G in number. 


LXVI. 0)1 some Ohso x^atiovs in the Meteorological Register. 
By W. Burney, LL.D. 

To the Editors o /' the Philosophical Magazine and tJournal. 
Gentlemen, 

TN looking over the meteorological table at the end of your 
last Number, and comparing the state of the barometers 
at Gosport, London, and Boston, I perceive a mistake in the 
pressure at Boston on the morning of the 12th of October. 
The state of the barometers at Gosport and London, after the 
heavy rains on the 10th and 11th of October, was nearly 
quiescent on the 11th and part of the 12th, with the wind 
here veering from S. to N. ; but at Boston it does appear by 
the tible tliat the mercury in Mr. Vealfs barometer rose ex- 
actly 
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actly one inch in that time. Thinking it might have been a 
typographical error, I was induced to add up and find the 
mean of the month’s pressure at Boston, but found that 29*75 
inclics in the morning of the 12th of October had been added 
to make uj> the mean pressure 29*43 for the month. — If the 
pressure that morning was only 28*75 inches, as I have rea- 
son to suspect it was from the (juiesccnce of tlie barometers, 
in that case the mean for the period is 29*40 inches. — I merely 
mention this circumstance for Mr. Vcall’s consideration, as I 
intend to give the monthly and annual results of the tables ; 
and if he admit it as an inadvertent error, an erratum to that 
effect should either be made in your next Number, or at the 
end of the volume'^. 

In a close collation of the tables for this year, I also find 
that Mr. VealPs barometer in the morning of the 24th of Jul}^, 
was *63 of an inch lower than mine, that is nearly -4 of an 
inch less than its comparative mean level. The w^eather then 
being fine ajid very dry at botli places, and for some days be- 
fore and after, it would be difficult even to attempt to investi- 
gate the cause of so groat a diflert*nce in the pressure of the 
atmosphere at the respective places, without the precise state 
of the hygrometer and wind, which I can only get from my 
own register. If Mr. Veall could conveniently register the 
position of the wind when he Uikes the altitude of his baro- 
meter, it would cei’tainly tend to throw some light upon the 
subject of great deviations from the comparative mean pres- 
sures at Gosport and Boston ; and it were much to be wished 
that your London register gave the state of the barometer at 
8, or half-past 8, A.M., instead of at 1, P.M. ; as one of the 
chief objects of a monthly meteorological table in your valu- 
able Magazine, is comparison,^ which will be materially obvi- 
ated without simultaneous observations on the instruments at 
the time proposed. 

I am, gentlemen, 

Your obedient servant, 

Gosport, Nov. 25, 1824. WiLLlAM BuRNEY. 


LX VII. Notices respecting New Books, 
llecently published, 

T he Second l^irt of volume XIV. of the Transactions of 
the Linntran Society of London, has just appeared ; and 
the following are its Contents : — 

A Coinmeiitary on the Second Part of the Hortus Mala- 

* On referrirg to Mi. Veairs MS., wc fiiul tluit it ib — Kdit. 

A 2 baricus ; 
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baricus ; by FrancU Hamilton, M.D. — The Natural History 
of Xyloco})a Teredo and Horia maciihita ; by the Rev, Lans- 
dowiiGiiiiding, B. A. — On the Nature of the Marine Production 
commonly called Flustra arenosa; by John Hogg, Esq. B.A. 
— Description of a new Species of Oi^chidium ; by the Rev. 
Lansdown Giiildiiig, B.A. — Descriptions of Nine new Spe- 
cies of the Genus Carex, Natives of the Flimalaya Alps in 
Upper Nepal; by Mr. David Don, Libr. L.S. — An Account 
of some rare West Indian Crustacea ; by the Rev. Lansdown 
Guilding, B.A. — Observations on some of the Terrestrial Mol- 
lusca of the West Indies ; by the Rev. Lansdown Guilding, 
B.A. — Descriptions of two new Species of Erythrina ; by Felix 
de Avellar Brotero, Professor of Botany at Coimbra, F-M.L.S. 
— On the Insect called Oistros by the Ancient Greeks, and 
Asilus by the Romans ; By William Sharp MacLeay, Esq., 
M.A. F.L.S. Some Account of a Collection of Arctic Plants 
formed by Edward Sabine, Esq., F.K.S. and L.S., Captain 
in the Ro^al Artillery, dining a Voj^age in tlie Polar Seas in 
the Year 1823 ; By William Jackson Hooker, LL.D. F.R.S. 
L.S. and H.S. 

Messrs. Harding and Co. have })iil)lishcd The Peren- 
nial Calendar, or Comjianion to the Almanack.” This work 
contains, besides an illustration of the subject of the Almanack, 
a varietj' of original letters, poetry and miscelldiieous writings, 
from the MS. of celebrated persons, who were educated at 
our universities, vi/. Poison, Byron, &c. Also some no- 
tices of the average day on which different plants are found to 
flower, by a comparison of Journals for tw enty years past, 
forming a sort of calendar of Flora on a new scale. 

The Natural History of the Bible; or, A Description of 
all the Quadrupeds) Birds, Fishes, Reptiles, and Insects, Trees, 
Plants, Flowers, Gums, and Precious Stones, mentioned in the 
Sacred Scriptuies. Collected from tlie best Authorities, and 
alphabetically arranged. By Thaildeus Mason Ilairis, D.D. 
of Dorchester, Massachusetts. 

Outlines of a System of Medico-Chiriirgical Education, con- 
taining Illustrations of the Application of Anatomy, Physiology, 
and other Sciences, to the principal practical Points in Medicine 
and Surgery; with coloured Plates. By ThomasTurner, Mem- 
ber of the Royal College of Surgeons of London, &c. 

Smith’s History and Description of the Steam-Engine. 
Octavo, with a Quailo Plate. L. 6r/. 

The Mechanic’s Oracle, containing 20 Quarto Copper- 
j)lalc^. Parts I. to V. 2s, each. 


AVAI \SIS 
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ANALYSIS OF PERIODICAL WORKS ON NATURAL HISTORY- 

Curtis^s British Entomology, 

No. 1 1, contains the following subjects : 

PI. 43. exhibits figures of Scolt^tm destructor, a species of tree-feeding 
insects, which threatens destruction to the elms in and about London ; an 
account of its ravsiges and the probable consequences first appeared in our 
Journal for Oct. 1 Vol. Ixii. p. ‘Jo?. — PI. 44. Clerus ulvcarius, a beautiful 
species, well known upon the continent, but new to this country. Wc 
have heard since this figure was published, that another specimen of it ha» 
been taken near Dorking in8Liiry,nuich larger than that figured in tlie plate. 
— PI. 4.“). Cundlia yhtr/is. This beautiful and rare shark moth has been 
bred by Mr. Blunt, from caterpillars taken near J"own : figures of this insect 
with its larva have never before a])peared in any British work. — PI. 4G. 
AsUus germanicus, A very striking ‘*])ecies of this curious genus, never 
before reconled as British : the only specimens wc know of arc preserved 
in our National Musciuii. 

Ci4)tii>^s Botanical Magazine, No. 453. 

PI. Jo 17- Ahye angusiior. This species had never heretofore been 

figured in flower ; nor had Mr. Haworth seen it in flower when he published 
his Arrangement of the genus. Cotyledon d< ctasata, the papillaris of Ha- 
worth, but not of Thi'iibcrg . — lAdjcha lihhojdipta, — Knphorbia aiiacantha, 
— Schizanthiis poirigms; “ caulc diffiiso, racemis paniculatis; pedicellis ili- 
varicatissiniis .” — Crinum cou/erluni : from the X.W. coast of Australia. 

The Botanical Ihgislcr, No. 216 . 

PI. 832. Brassm candata; “ scpalis ovato-lanceolatis acuininatis : inferi- 
oribus caiulatis, labello acuniinato, bulbo ancipitc an Orchideous plant 
from thcNA'est Indies, belonging to the section Bpidcudr etc. — ^icotiana nana\ 
“ 2 — 3 iincialis, foliis lanceolatis pilosb : radicalibus quam florcs soiitnrii 
longioribus, corolla cal^ cc longiorc: laciniis obtusis.’’ Raised by the Horticul- 
tural Society from seed from the Rock} Mountains of Nortli America, and 
stated to be that from whicli the Indians prepare the finest of their tobacco, 
but not to have been noticed ni theworks of American botanists.— il4t7odiwz«i 
ruonogpiiu^ ; “ foliis ovali-lanceolatis acuiniiiatis, panicula glabcrrima:” in 
the liorlus Iie7igalc7isis oi' Dt, C>are> it is said to he a climbing shrub, native 
of Sylhet, and flowering at Calcutta in March and April. — Scalnosa gramint- 
falia: the characters of the genus and species are given from Dr. Cloulter’s 
recent Monogniph of the Natural Oriler of lyipsaccdc, which receives me- 
rited commendation.— Gualtcr'ia rufa, Decamlolle’s Prodromus, t.33, where 
22 species of this interesting genus are enumerated, of which not one was 
known to Linnieus; — sent to the Horticultural Society from China by 
Mr. Potts. — PedUanthiLS T'lihymaloidcs, a genus of Neckcr retained by 
A. dc Jussieu, scarcely distinguishable from Knphorbia, except by the very 
curious and peculiar form of the involucrum. — llehophila digifata. — Acacia 
calamifolia : “ petiolis filiforinihus lougissimis cernuis, pedunculis solitariis 
petiolo multotics hrevioribus, leguniinibus arciiatis articulatis corriigatis 
an apparently undescrihed species, brought from the south-west interior of 
New Holland, under the name of the Bodkin-leaved Acacia, 


L'xviii. r,o~ 
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LXVIIL Proceedings of Learned Societies. 

ROYAL SOCILTY. 

Nov. 18. — Croonian lecture, by Sir E. Home, hart., 
V.P. R.S. was read : it related to the discovery 
of nerves on both the foetal and the maternal surface of the pla- 
centa. And a paper by the same author was also read, On the 
changes undergone by the Ovum of the Frog, during the for- 
mation of the Tadpole. 

Nov. 25 . — A paper was read, On a method of calculating 
the angles of crystals, by W. Whewell, M.A. F.R.S. and 
Fellow of Trinity College, Cambridge. 

LINNAiAN SOCIETY. 

The Linnaian Society resumed its sittings for the season on 
the 2d of November, A. B. Lambert, esq. V. P. in the chair. 
Read a letter from Mr. J. D. C. Sovverby tt) Mr. K. TaAlor, 
giving an account of some specimens of a fresh- water shell, 
probably the Mytilus pohjmorphus^ found by Mr. Bryant })len- 
tifully attached to timber in the Commercial l)ocks. It 
is found in the Danube, whence probably it may have been 
brouglit here in timber. 

A Description of three Species of British Birds; two of them 
new to the ornithology of the British Islands. By N. A. Vi- 
gors, Jun., Esq. A.M. F.L.S. The species are; 1, Anthus 
Richardi^ Viellot ; Fain. Sylviadae, Vigurs. Two specimens 
of it were taken in 1810 and 1812 at Kingsland near London. 
2, An undescribed species of Scolopax shot in Queen^ County 
in August 1822, and named Scolopax Sabini. 3, Qucrqiiedula 
glocitans. 

A Description of Cox^ania^ a new genus of plants, and of a 
new species of Sieve? sia. By Mr. David Don, Libr. L.S. 

These two remarkable plants of the family of Rosacem are 
from a large Mexican collection, part of the Herbarium of 
Mocinno and Sesse, now in Mr. Lambert’s possession. 

Coiwania. Char, essent. Cal. 5-fid us. Petala 5. Ovaria 5-7, 
ovulo erecto. Styli temiiiales, continui. Achenia stylis plu- 
mosis persistentibus aristata. Embryo erectus. 

Sieversia pai'adoxa foliis fasciculatis linearibus obtusis sessi- 
libus iiitegris 3 — 5-fidisve, floribus subcorymbosis, stylis phi- 
mosis, caule fruticoso. 

Nov. 16. — A. B. Lambert, Esq. V.P. in the chair: among 
the visitors were Prince Gemitelli and General Turner. Read 
a letter from John Atkinson, Esq. F.L.S. of Leeds, to A. 
MacLeay, Esq. Sec. L.S., accompanying some s})ccimen& of 
Beetles found in abundance in an Egyptian mummy in the 
museum at Leeds. 

Description 
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Description of several species, hitherto unpublished, of the 
genus Coccinclla ; bj" George Milne, Esq. F.L.S. communi- 
cated from the Zoological Club. The new species are : C. cir^ 
cumdata^ Brazil; 2^maculata^ N. Holland; IS-maculatUj 
N. Holl. ; cordata^ N. Amer.; connata^ N. Amer. ; A^-fosciaia ; 
ephippia ; jmrva ; 6-gut tat a; decussala ; ahdomincdis ; cyanea^ 
Brazil. 

Observations upon the Motacilla Ilippolais of Linnaeus, by 
tlie Rev. Revett Sheppard, F.L.S. couimunicated from the 
Zoological Club. The conclusion come to by the Author is, 
that the M. Hipjyolais of Linnaeus is tlio Greater Pettychaps. 

An Account of some Plants belonging to the Natural Order 
called by Dr. Jack Cyrtaiidraceae, by Francis Hamilton, M.D. 
F.L.S. The species described are Chclone JiUforme^ rubicun- 
da^ and laiijhtia. 

GEOLOGICAL SOCIETY. 

Nov. 5. — A pa]ier was read entitled “ Observations on a 
Comparison between the beds below the Chalk in the Isle of 
Wight, and in the counties of Surrey, Kent, and Sussex;’’ 
by Thomas Webster, Esq., Sec. G.S. 

Mr. Webster stated, that in a late visit to the Isle of Wight, 
lie had been so fortunate as to discover a rock of the same na- 
ture as the calciferous sandstone of Hastings, a circumstance 
that has furnished him with a fixed point, by means of which 
he had been enabled to compare the beds in the Isle of Wight 
with those of the S.E. part of England more correctly than 
liad been done before ; and he presented a table of what he 
considered as the equivalent beds in these two places. 

He imagined that these equivalents had been hitherto stated 
erroneously by several geologists; and he attributed this 
chiefly to the following causes. 1st, The imperfect state of 
the science of geognosy, whicli had not as yet established fix- 
ed principles of classification ; 2d, The want of acknowledged 
Types of beds or formations to which all other jiarts might be 
referred ; 3d, The difficulties attending actual examinations, 
arising from the deficiencies or w^ant of continuity of some 
beds, and the variation in the com])osition and structure of 
others, — difficulties which had, in his opinion, been underrated. 

The author then proceeded to point out in detail what he 
conceived to be the history of some of the errors that had been 
fallen into. Thus, until lately, the description given by va- 
rious geologists of the rock called green sand were supposed 
to be applied to one bed only ; whereas, in fact, there are two 
beds distinct from each other, the undercliff of the Isle of 
Wight, and the rock ofFolkstone, each of which liad received 
til is denomination. Also in the groups which it had been found 

necessary 
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neccswiry to form, they had not agreed witli each other as to 
the individual bods inclosed in one group. Thus, some had 
formed a group (which they called the ferruginous sarul) of the 
sands above and belcm the w^eald clay ; while otlicrs had at- 
tached the name of Ferruginous sand to those below the weald 
clay only^ He had also reason to fear, that an error had been 
committed in not identifying the beds which are called the fer^ 
ruginous sand on the west of the chalk ; as the Carstone, Wo- 
boLirn sand, and the Farringdon bed, with the l>eds in the 
wealds of Kent and Sussex, to which the name green sand 
had been given. 

The following is tJie table of equivalent beds above alluded 

to. 


Localities in the 
Isle of Wight. 


Localities in the S.E. 
part of Kiigland. 

Names proposed for 
the e(iui\alent beds. 

Groups. 

Culver Cliff. 

Do. 

Do. 


Guildfoid. 

Do. 

Do. 

Chalk \Mth flints. ^ 

— • 3 n 

Chalk without flints. ^ ^ 

('Iialk marl J ? 

Undcrcliff. 



Do. 

Red Cliff, Athcrfield 
and Blackgang. 


Riegate, IVIeistluini, 
and ]{cach;y-hcad. 

I’olkstone thir. 

Folkstone, Leith hill, 

&L. 

1 ]>pcr gieen sand. ^ 

Blue mail of tlie 
green sand. 

laiwei gieeii sand, or 
I'ei 1 ugino-giccn sand. ^ 


Sandown bay and 
Brixton bay. 

CowleaTEc Chine. 

Saiidown, 

Biook point. 

Wealds of Kent and 
Sussex. 

Hastings. 

1 Hastings and , 

Fair light. 

Isle of Purbeck. 

1 

Weald cla). 

1 Listings limestone. 

Hastings sand-stoncs 
and clays. 

Puibeclv beds. 

Not yet named. 


Isle of Portland. | Portland beds. | 


Nov. 1 9. — A paper was read “ On the Purbeck and Port- 
land beds,” by Thomas Webster, Esq., Sec. G.S. 

The author observed, that the great general features of the 

g eology of the Isle of Purbeck haci been already^ traced out by 
im in his letters to Sir H. Englefield. He now confined 
himself to some details respecting the series of limestone beds 
in the Isle of Purbeck, and to those in the Isle of Portland. 

He then proceeded to give a description of the strata from 
which the well known Purteck stone used in London for side 

pavements, 
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pavements, &c. is derived. This stone is composed almost en- 
tirely of fragments of shells ; the Purbeck marble contains 
chiefly univalves in a compact limestone, and these in general 
are smaller than the univalves of the Petworth marble, both 
having been supposed to belong to freshwater shells ; but the 
author possessing specimens that contain a mixture of marine 
with fresh-water shells, he cannot consider this as a decitled 
fi*esh-water formation, a term that in his opinion ought to be 
restricted to those beds siif>posed to have been formed in lakes 
only. The common Purbeck stone appeal's to consist of frag- 
ments chiefly of small bivalves of w hich the origin is doubtful. 

Mr. Webster then gave a detailed account of the quarries 
of the Isle of Portland, which furnish the Portland stone much 
used in our public buildings. The Isle of Portland consists 
of a calcareous mass lying upon a bed of bituminous clay and 
limestone identical with the Kimmeridge beds. The lower and 
more considerable part of the limestone in the Isle of Portland 
above the Kimmeridge clay is chiefly oolitic, and ^'ontains 
beds of chert; but the up})cr part consists of a yellowish cal- 
careous stone nearly compact, which contains in it a bed of 
earthy lignite, abounding in silicified portions of trunks of trees 
about two or three feet long, some of which are erect, and 
others are lying flat. As far as he could ascertain, the fossil 
wood was lUMrly confined to this stratum, and not dispersed 
tlirough the oolite as had hitherto been supposed. These up- 
per beds of the Isle of Portland, he considered as belonging 
to the same formation as the Purbeck bt‘ds, having found some 
very similar in the Isle of Purbeck. 

Considering the fossil shells of llie Portland oolite to be ma- 
rine, wdiile those of the Purbeck limestone are chiefly fresh- 
water, togethei* w ith the* great mineral ogi cal difference of cha- 
racter, the author stated it as his opinion, that tiie two series 
of beds should be ke})t in separate groups in arranging the 
EnMish strata. 

IIORTU UUTURAU SOCICTY- 

Sept. 7. — The large silver medal was presented to Robert 
Austen of Glasgow, a CA>rresponding Member of the Society, for 
the successful cultivation of Scotch roses, many new varieties 
of which have been raised by him, and presented to the gar- 
den of the Society. — The large silver medal was also presented 
to Peter Cmsar Labonchere, Esq., F.II.S., for having intro- 
duced aiul encouraged the Dutch method of early forcing.— 
The large silver medal was also presented to Mr. Henry Burn, 
gardener to the Marquis of Aylesbury, a Corresponding Mem- 
bers of the Society, for having raised the seedling grape called 
the Tottenham Park Muscat. 

Vol. 6k No. Kov. 1821*. 8 B 
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The following papers rere read : 

On the cultivation of the rasj^berry. By Mr. John Mearns, 
F.H.S. — On a method of forcing the vine into fruit in unfa- 
vourable situations. By M. Vauden Creuyse. 

Oct. 5. — The following papers were read : 

On a means of arresting the sap in pear-trees. By the Rev. 
John Fisher. — On the classification of cherries. By Mr. John 
Robertson, F.H.S. 

ASTRONOMICAL SOCIETY. 

This Society held its first meeting after the summer recess, 
on Friday the 12th of November; the President, II. T. Colc- 
brooke, Esq. in the cliair. Se\eral new members were 
elected, and others proposed, and a great number of valu- 
able presents, especially from foreign astronomers, were an- 
nounced. 

Tw'o communications were reatl from Sir Thomas Bris- 
bane, Governor of New South Wales. Tlie first of these 
contained an account of some obscr\ations made at Para- 
matta, by Sir Thomas, and Mr, Dunlop, on the inferior Con- 
junction of Venus wMth the Sun, in October last. The obser- 
vations were made w'ith a mural circle of Trougliton’s, wJiich 
Sir Thomas characterizes as of remarkable steadiness, and so 
well in the meridian, that with Ayiiares and y D) ciconi^^ and 
any other of the higli and low' stars, it gives the same right 
ascension. The observations extend from the Gth to the 25th 
of October. The account exhibits the polar distances, and 
the times of culmination of the Sun and Venus, as w'ell as of 
Antares^ /3 Argo^ and a Lyrec ; to show tlie state and position 
of the instrument. The latitude of the observatory at Para- 
matta is stated to be 33° 4-8' 43" South. Longitude East ol’ 
Greenw'ich 10*' 4"’. 5*. 

Sir Thomas’s second rominunication, whicli is dated 17th 
April, 1824, contain^. First, A record of repetitions on the Sun, 
with Reiclienbach’s circle for the Summer Solstice, 1823 ; they 
extend from December 10th, 1823, to January 2d, 1821-, but 
have not yet been subjected to the necessary reductions for a 
definite result. Secondly, A series of observations on several 
stars made at Paramatta, wdtli the mural circle, from Novem- 
ber 20tli, 1823, to February 19th, 1821. Twenty of the stars 
observed arc among those, whose places are given annually in 
the Nautical Almanac, and arc usually denominated Green- 
wich stars. 

A letter was also read from Baron Zach to Francis Baily, 
Esq. F.R.S. dated Genoa, 31st July, 1824, announcing the 
discovery of a telescopic comet, by M. Pons, on the 24th of 
that month. It was in the head of Serpentarius^ without tail 

or 
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or coma : — a simple nebulosity. M. Pons’s observations on 
the comet, and some stars near it, from the 25th to the 28th of 
July, accompany tliis communication; but as the comet was, 
even then, rapidly approacliing the Sun, they need not now 
be recorded. 

Mr. Herschel submitted to the inspection of tlie members 
present, a new double image micrometer, by Professor Amici 
of Modena. The duplication of the image in this ingenious 
instrument is effected by interposing a divided concave lens of 
very long focus between the object and eye-glasses of a refract- 
ing, or between the mirror and eye-glass of a reffecting teles- 
cope. The separation of the centres of the two segments is 
performed by a rack and pinion sliding them on one another, 
their edges being preserved in contact, and is measured on a 
divided scale with a vernier in the usual manner. It is ob- 
vious that each segment will form a separate image of a distant 
object, more remote from the object end of the telescope than 
its principal focus, and the value of the parts of the scale is 
easily had from the expression, 

1" X or O'OOOOO+Sigl X 

a <p — a 

where ^ is the focal length of the object lens or mirror, of 
the bisected lens, and a the distance of the latter from the 
foi-mer, all expressed in parts oftlie same scale into wliich the 
micrometer is divided. This expression gives the number of 
parts of such scale which represent t" of angular measure, and 
conversely, the value of one part of the scale, in seconds, will 
be the reciprocal of this fraction. 

This micrometer j)ossesses several advantages, among which 
may be reckoned, sim])licity of construction and use ; tlie mag- 
nitude of its scale, >\liich may be increased to almost any ex- 
tent by an increase of the focal length of the bisected lens (^'), 
and lastly the advantage of dispensing with a table of reduc- 
tion, by so fixing the jilace of the divided lens as to render one 
part of the scale correspondent to 1'' of angular measure. In 
fact, if we eejuate the above expression to unity, we get 

a = (p {1—0 000004^8481 xp'} 

and if this be the distance of the divided lens from the object 
glass, one part of the scale will correspond to one second. Mr. 
H. in his visit to Modena, in the spring of tlie present year, had 
an opportunity of trying this instrument as applied to celestial 
objects, in one of M. Amici’s superb reflectmg telescopes of 12 
inches aperture and 8 feet focus. The following, among other 
measures, were taken. 
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Astronomical Society, 

Distance of the two stars of Polaris (single measure) 18*40 

Jupiter’s Polar diameter (mean of 6 measures) S2*,'34 

Equatorial do. do. 34*06 

Consequently ratio of diameters 1 *0467 

Mr. Donkin laid on the table, for the inspection of the mem- 
bers, an instrument made by M. Fatton (a pupil of Bregiiet’s 
at Paris) for determining the fi actional pen I of a second of 
time, in astronomical obser\ations. This piece of machinery 
is about 5 inches in diameter ; and somewhat larger than t!ie 
ordinary size of ship chronometers. The instant of observa- 
tion is marked by a ^ery fine point attached to a spring, which 
(by means of a peculiar kind of ink) makes an impression on 
the dial plate. 'J'he machine will go for five hours. It is im- 
possible to enter intt) an^ further description of thi-. ingenious 
piece of mechanism, without the assistance of plates and nu- 
merous references : but we hope the inventor will Ik" induced 
to lay the whole before the public, at no distant period. 

Prize (^ue^tions proposed bif the Aslrononomical Society of 

Tjondon, 

This Society has just ])r<)pose(l the follow ing prize (juestions, 
to the consideration of astronomers and mathematicians: vi/. 

1st. T7ie silvei medal. To an\ person, who shall couti in e, and 
have executed an instrument. In w Inch the rt lati\ e niagnitud(‘s 
of the stars maybe mea-.iirecl oi determined; and of which 
the utility for this object shall be sufficiently established, by 
numerous observations and comparisons of known stars. 

2d. The gold medal. Forajiproved Ibnmilm, for determi- 
ning the true place of (‘ither of the four newly discovered })la- 
nets, Ceres, Juno, Vesta, and Pallas: within such limits as 
the Council may think sufficiently correct lor the })resent state 
of astronomy; — such foirnula* in each case to be accompanied 
Nvith comparisons of the obseiwed places at various ])criods. 

3d. The gold medal. For a new mode of develojiing the dif- 
ferential equations for exjiressing the problem of the three bo- 
dies, by which a smaller number of tables shall be required in 
order to compute the Moon’s place to the same degree of ac- 
curacy as by any existing tables, and with greater facility. 

To be entitled to competition for the prizes, all answers to 
the first question must be received before the 1 st of February, 
1826; to the second, before the 1st of February, 1827; and 
to tlie third, before the 1st of February 1828. 

LONDON ME<*HANICS’ INSTITUTION. 

It gives US much pleasure to state, that this important In- 
stitution 
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stitution w'hich, tliougli labouring under some disadvantages 
for want of a suitable building, has already, with the aid of 
lecturers ol the first respectability, furnished an extensive course 
of instruction to a large body of Members, is now provided 
with a convenient house for its Schools, Library, Museum, &c. 
and that the first stone of the Theatre or Lecture-room is to 
be laid on the 2nd of December, being the first Anniversary 
of the Institution. The day is to be celebrated by a Dinner 
at the Cixmn tuid Anchor Tavern, Dr. Birkbeck in the chair. 


ROYAL ACAULMV OF SCILNCLS OF FARIS. 

May — The Academy received a Memoir, by M. 
D’Hoinbres-Finnas, containing Observations on Fossils, and 
j)articularly on Ammonites ; a description of a new Astrono- 
mical Instrument, by the Count de Zuyleii ofN>evelt; a seal- 
ed packet from M. Castillc, clockniaker, relative to an investi- 
gation in wliich he is engaged; and a Refutation of Newton, 
by J. B. Soiiton. — M. Vaiiqiielin made a repoi I on M. Dublanc’s 
Memoir on the ajiplication of Tincture of Galls, as a means 
of detecting tlu‘ presence of inorjdiia. — '^Fhe Academy elected 
M. Fresnel as a cai ululate lor the ollice of Pi ofessor of Natural 
Philosophy in the College of France. — M. Legendre made a 
report on the new Manuscript "I'ables of M. Bagay. — M. 
Poisson, in the name of a Commission, made a^ery finourable 
report on M. Danu/i'^eau’s Afemoir coiUaining the calculus of 
the Perturbations of the Comet of the short period. — M. Paix- 
hans read a Memoir in which he examined the question 
Ashether Stt‘am-eiigines can be ciii})loyed in the art of war. — 
Al. G. St.-llilaire pieseiitcd a Memoir on tlie analogy existing 
between the Jilctis lu’chcuis of the lAiphlus and the ascending 
ajiopli^ses of the vertebrata ; especially witli the first rays of 
the dorsal fin ol’ the Siluri. — A Letter from AI. Audouin w.as 
read, on the use of a \esicle which acconqninies the female or- 
gans of generation in insects. 

Alay 31. — AI. Lassaigiie read his Chemical Researches on 
the means of determining the jiresence of hydrocyanic acid in 
animals poisoned by that substance. — AI. Alagcndie stated 
that he was ]>roceeding with his exjicriments on the fifth pair 
ol’ nerves. — M. Becquerel read some new elucidations of tlie 
electrical effects observed in chemical aclioii. — AI. Auguste 
St.- Hilaire read a Memoir in which he mentioned the poi- 
sonous effects of the honey of the Lecheguana wasp. M. Des- 
moulins read a Memoir on the differences between the nervous 
system of the Lamprey and that of the other vertebrata. 

June 14*.' — A Memoir was received from M. Feburier on va- 
rious properties of tlie electric fluid, and a new refutation of 

Newton, 
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Newton, from M. Souton. — M. Latreille read a report on M. 
Leon Dufour’s Researches on the Anatomy of the Coleoptera. 
— M. Arago gave an account of his experiments on the light 
which emanates from incandescent bodies. — M. Cuvier read 
a Memoir on the Plesiosaurus. — M. Geoffroy Saint-Hilaire 
read a Memoir on the Auditory Faculties of Fishes. 

June 21. — M. Girard read a Memoir, entitled the Appli- 
cation of the priuci])les of D 3 mamics to the|>urj)ose of determi- 
ning the respective advantages of different inodes of carriage.” 
— M. Laugier cominencetl reading his Chemical Examination 
of the Minerals from the Island of Ceylon. — M.de Wiebeking 
read some Observations on the state of Civil Architecture in 
the middle ages, and on the means by which the monuments 
of those periods were executed. 

June 28. — M. Puissant communicated to the Academy an 
account of a new instrument which he calls ^ jianorogvapli^ by 
means of which the pers})ective of a })anorama may be traced 
with accuracy and ease. — M. Zamboni, Professor ol‘ Natural 
Philosophy at Verona, transmitted a Memoir on dry electric 
piles. — M. Dulong read a Letter addressed to him by M. 
Poiiillet on the means of measuring elevated temperatures, 
and especially that which exists at the surface of the sun. — 
M. Girard, in the name of a Commission, read a Report on 
the researches of M. Vicat, relative to resinous mastics. — 
General Brisbane communicated some Astronomical Obser- 
vations made at Paramatta. — M. Dumeril made a Report on 
Dr. Audouard’s Memoir relative to the origin of the yellow 
fever. — M.G. St.-Hilaire read a Memoir on the nature, the for- 
mation, and the uses of the stones which are found in the au- 
ditory cells of fishes. — M. Laugier finished the reading of his 
Memoir on the Ceylon Minerals. — M. Marigot communi- 
cated a Memoir on the jireservation of grain. 

July 5. — M. Fourier reported, verbally, on a collection of 
statistic documents presented to the Academy by the Count 
de Funchal. — M. Bec(juerel read a Memoir on the electromo- 
tive agencies of water. — M. A. 8t.-Hilaire read a Memoir on 
the plants constituting the Flora of southern Brazil, belonging 
to the group which comprises the Droseraceae, the Violaceae, 
the Cistiniae, and the Frankeniae. 

July 12. — M. G. St.-Hilaire made a verbal Report on a 
work by M. Serres, entitled, The comparative anatomy of 
the Brain, in the four classes of vertebrated Animals.” — M. 
Geminellaro, of Catania, presented a collection of maps and 
perspective views of Mount Etna. 

July 19. — M. Freycinet communicated an extract from a 
Letter written to him from Port Jackson by M. Duperrey, 
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commander of the new circumnavigating expedition, containing 
an account of the recent discovery of a great river in New 
Holland ; and stating the encouragement given to all useful 
researches by General Brisbane, correspondent of the Aca- 
demy. — M. Arago presented, in the name of M. Zamboni, 
an electromotive apparatus fouiideil on the properties of d ry 
electric piles, and which imparts a continual rotatory [[motion 
to a horizontal lever. 


LX IX. Intelligence and Miscellaneous ylr tides, 

NOUTflERN EXPEDITION. 

Wednesday morning, Nov. 10, H. M. discovery-ship the 
Griper, Capt. G. F. L^^on, most unexpectedly arrived at 
Portsmouth, and ran into the harbour direct from J3avis’s 
Straits, with the signal of distiess flying, liaving lost all her 
anchors and cables in fruitless endeavours to get into Repulse 
Bay, wliither she was under orders to proceed, for the j)urpose 
ol' co-operating with Captain Parry in search of a north-west 
passage. The circumstances which have led to the failure of 
this branch of the north-west expedition are attributable to 
stormy and S(ivere weather, which })revailed in a more intense 
degree than the oldest northern navigator remembers, and to 
the extraordinary bad (jualitics of the ship for the purposes 
required. It appears that the Griper left Stromness on the 
1st of July, aiul made Cape Chudleigh (on the Labrador coast) 
on the 2d of August, having fallen in with icebergs tlirec days 
})reviously, and from which time she w^as beset with drift ice. 
In this passage she was found to make so little progress, that 
the Snap (her })rovision tciuler) was frequently obliged to take 
her in tow. I^'om Cape Chudleigh the Griper was obliged 
to stretch to the northward, to Resolution Island, as the fleld 
ice prevented progress up Hudson Strait, they were, how- 
ever, enabled to make slow advances to the westward, close to 
the ISavage Islands, until they made Salisbury or Nottingham 
Island, but which place could not be ascertained, from the im- 
possibility of making observations off the Upper Savage Islands. 
Some canoes of natives came off to them, who aj)peared to be 
of the same description of Esquimaux with which our naviga- 
tors were belbre acejuainted. They were dismissed with li- 
beral presents, and appeared much gratified. From Salisbury 
Island, the Griper })roceeded to the south j)oint of Southamp- 
ton Islaml, in which they were assisted by a strong current 
setting down Fox’s Channel ; but on their rounding South- 
ampton Island, this current, w hich then came dow n SirThomas 
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Rowe’s Welcome (up which they wished to proceed), was di- 
rectly against them, and nearly caused their shipwreck. South- 
ampton Island was found to be laid down with tolerable accu- 
racy. Off* the S.W. end of the island the Griper was obliged 
to anchor, in consequence of suddenly shoaling her water : in 
a gale of wind she parted one anchor, but brought up again 
with three anchors a-head in quarter less four fathoms water; 
when the tide fell, the sea was so heavy that the rudder con- 
tinually struck the ground, and was lifted almost out of the 
gudgeons : this was on the 1st of September. Ou tlie weather 
moderating, the Griper jiroceeded up the Welcome ; but a 
northerly gale of wind springing up, the ship w as driven into 
Hudson’s Bay. However, by perseverance, and taking ad- 
vantage of every favourable breeze of w ind, she reached Cape 
Fiillarton, the larboard entrance of Wager River, and within 
about 60 miles of the spot (Repulse Bay) wdiere she was in- 
tended to winter. The coast on the American main land was 
found so rocky and extremel}" dangerous, that she w^as obliged 
to stretch off l’or Southampton Island, whence she endeavoured 
to make for Repulse Bay, but was dri\cn by the tide directly 
to the sou til ward and w^estw^ard, against what was supposed to 
be Wager River. Here strong breezes and a heavy snow 
storm set-in, which made it neces-»ary tlnit the ship should be 
brought-to with three anchors a-head and made snug. Tlie 
sea rose rapidly, and broke over the ship with tremendous 
force, forming thick coals of ice in an instant, so as to connect 
the shiouds together half way up the rigging. The snow also 
fell so fast that the men had much dilKculty in keeping th(» 
decks clear. The ship all this time pitched so dreadfully, 
that the cables came over .the bumpkins, one of w^hich w^as 
thereby broken. ^During the night a large stream of ice was 
discovered coming down upon the ship, hut, most hap})ily, it 
parted before it reached her, and some small ]iortioiis of it 
only struck against the bows, which did no damage. The 
wind continued to increase, as well as the snow ; at five o’clock 
in the morning, the starboard cable parted, and, on the ship 
swinging to the other three anchors, she w^as struck by a sea 
and parted from them all. Her situation at this time was the 
most perilous that can be imagined, every individual momen- 
tarily expecting that she would drive on shore. Means of pre ■ 
servation, however, were not neglected ; the trysails were got 
on her, diough it was so dark that no object could be dis- 
cerned, and they did not know so much as which way the 
ship’s head lay, from the compasses having ceased to act, the 
ship being, as it is supposed, directly over or near the mag- 
netic pole. — Whilst presuming, in this distressing dilemma, 

that 
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that the wind had siiifted off* the land, as the water deepened, 
a sight of the sun, and subsequently of the other celestial 
bodies, was obtained (of which they had had no view for some 
days), and the ship was found to have been drifted out of the 
Welcome, after having attained lat. 65. 30. There was at 
this moment no anchor left in the ship. Notwithstanding, it 
was determined, if }x>ssible, to winter about Chesterfield Inlet, 
or even to the southward of that spot. The persevering efforts 
of all on boiird were accordingly directed to gain the Ameri- 
can shore; but finding that the ship got into the sh allows of Hud- 
soifs Bay, they were reluctantly coinj^lled to edge away for 
Salisbury Island, still hoping that a few fine and favourable 
days would restore to them their lost ground. The bad 
weather, liowever, still continued, and there was much diffi- 
culty in watering the ship at these places, from a stream of 
ice. A number of natives came off* to them in their canoes, and 
trafficked their clothes for iron and spears. At length the hope- 
less continuance of bad weather, the wretched condition of the 
ship (from her incapacities), the officers and crew having suf- 
fered more hardships than on any previous voyage, the ad- 
vanced stage of the season, with numerous other concomitant 
miseries, compel letl Captain Lyon to consent that the ship 
should be got out of Hudson’s Straits (an extent of 800 miles of 
dangerous navigation); which place they hud scarcely cleared, 
when a southerly gale drove them up Davis’s Straits, 150 
miles to the southward of Resolution Island, l^rovidentially, 
a change of wind enabled them soon after to proceed on a 
southern passage homeward, and the Griper arrived here in 
six weeks, in the state we have described. 

Tliough little has been effected towards solving the geo- 
graphical problem of a north-west passage by this voyage, yet 
some most interesting elucidations of the deviation of the com- 
pass have been brought to light. The compasses began to 
waver and contradict each other when abreast of the Savage 
Islands ; and, as the ship got to the westward, the compasses 
got unsteady and useless. While the ship was in Sir Thomas 
Rowe’s Welcome, they frequently would not traverse at all, 
but stood in whatever position the card was placed. Should 
a passage be discovered by Captain Parry through the Prince 
Regent’s Inlet, it is considered more than probable, from the 
irregular movement of the ice, that it may never be entered 
again. 

The Griper spoke several whalers, all of which had been 
unsuccessful in the fishery; no ship had more than two fish, 
and many none whatever. From the ci^tain of the Phoenix 
whaler, Captain Lyon heard that Captain Parry’s expeditioii 

Vol. 64. No. 319. Nov. 1824. 3 Q had 



386 The Logan Rock. 

had been seen in the middle of August, in lat. 71. beset with 
ice. On the whole the season has been more boisterous, and 
consequently the sea less clear, than it has been known for thirty 
years. It was very questionable if Captain Parry would be 
able to reach Lancaster Sound. Had the Griper effected a 
wintering either in Repulse Bay or Wager River, or Chester- 
field Inlet, Captain Lyon, with a strong party, would have 
made a land journey to Point Turn-again, near the Copper 
Mine River, a distance of nearly 700 miles, for which expe- 
dition they were fully equipped. Captain Parry, if he suc- 
ceeded in passing Lancaster Sound, and getting to the south- 
ward, down Prince Regent’s Inlet (by which Captain Lyon 
was next year to communicate with him) he will send a land 
expedition, if possible, in the same direction, as well as to 
Repulse Bay, in the hope of communicating w ith the Griper. 

The Griper communicated with the Esquimaux natives of 
the Upper Savage Islands, and of Salisbury and Nottingham 
Islands, all of w'hom had Irequently seen Europeans. They 
were less savage in their habits and manners than tlieir more 
northern brethren, but they showed a strong thievish disj^osi- 
tion ; they endeavoured to steal the oars and iron-w ork from 
the boats. The Cirijier also communicated with the natives 
of various parts of Southampton Island, who hatl never seen 
a ship before. '^I hey, how'ever, expressed very little surprise ; 
they evinced more gentleness in their manners than any other 
of the Esquimaux tribes, and w^ere much better-looking and 
cleaner in their persons ; the women were rather pretty. All 
those people reside in the Walrus-hide huts, which are de- 
scribed in Captain Lyon’s last voyage. 

The Griper is ordered to be paid off, and sold out of the 
navy. A vessel better adapted to the peculiarities of the ser- 
vice will no doubt be provided for Caj^tain I^yoii and his jne- 
ritorious officers and crew, on the oj)ening of the season for a 
further investigation. Captain Franklin, we understand, is to 
leave England, on his laud expedition, in February next.— 
Hampshire Telegraph. 


“ THE LOGAN ROCK RErLACED.” 

“ Penzance, Nov. G. 

The Logan rock is replaced, and rocks as beibre; it was 
put up on Tuesday last, after three days’ labour, by the help 
of three pair of large sheers, six capstans, worked by eight 
men each, and a variety of pulleys. Large chain cables were 
fastened round the rock, and attached to the blocks by which 
it was lifted. Altogether there were about sixty men em- 
ployed. The weight of the rock has been variously computed 
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by different persons, at from 70 to 90 tons. On the first day, 
when the rock was first swung in the air, in the presence of 
about two thousand persons, much anxiety was felt by those 
who were present, as to the success of the undertaking ; the 
ropes were much stretched ; the pulleys, the sheers, and the 
capstans, all screeched and groaned ; and the noise of the ma- 
chinery was audible at some distance. Many were very ap- 
prehensive lest so vast a weight iniglit snaj) all the ropes, and 
tumble over the precipice, bearing the sheers and scaffolding 
away with it; however, the whole has gone off with great suc- 
cess. The materials (which were all furnished gratis^ from 
the dock-yard at Plymouth) were excellent, and ingeniously 
managed ; and though a )*ope or two broke, and a link of one 
of the chains tore away a small piece of an angle of the rock, 
which was thrown with much velocity into the sea, yet the 
rock was safely supported by its complicated tackling, and 
stands, once more, in precisely its former position ! Lieutenant 
Goldsmith, who threw it down, was the engineer in replacing 
it; and, in the opinion of many of the gentlemen of this town 
and neighbourhood, he has, by his skill and personal la- 
bour and attention, not only wiped aw^ay the disgrace to which 
he w^as exposed by throwing it down, but also acquired so 
much merit, that they are about to invite him to a public din- 
ner at Pearce’s ITotel. This seems to be going a little too 
far; since whatever credit he may have derived by replacing 
the rock, seems to be fully counterbalanced by tlie discredit 
of its wanton demolition. It is understood that the expenses 
ol' this work are defrayed by subscription. Fifty pounds 
have been given by the London Geological Society.*' — Morn, 
Cliron, 

ACCOUNT OF THE TRONA LAKE IN AFRICA. 

The following account of this remarkcible soda-lake is given 
by Dr. Oudiiey, in a letter to Professor Jameson. 

‘‘ The Trona Lake is situated in the midst of amazingly 
high sand-hills, that run for several hundred miles to the west- 
ward, and lie between Wadies Shiati and Glirurbi. It is in 
a small valley which runs nearly ESE. and WNW. Tlie 
north and south sides are bounded by hills of sand about 4*00 
feet high. The bottom is a fine sand, on which are found 
the Agoul (apparently a species of IJlex), and a downy grass. 
Near where we entered the valley, there is a cluster of date- 
palms, and a small lake, from which impure trona is obtained. 
On the western side is tlie trona lake, surrounded by date- trees, 
and its banks and marshy borders covered, on almost all sides, 
by the grass I have mentioned, and a tall juncus. It is about 
half a mile long, and nearly 200 yards wide, of very inconsi- 
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derable depth at present (July), from tlie evaporation of the 
water, and many places are dry now which are covered in the 
winter and spring. The trona is deposited in cakes at the bot- 
tom of the lake, when the saturation is at a certain extent. The 
cakes are of various degrees of thickness, from the finest film to 
several inches. The tliickest I could find was not more than 
Jtlis of an inch ; but at the beginning of winter, when the water 
logins to increase, it is of the thickness I liave mentioned, and 
it is then said to be ripe. Tlie surface next the earth is not 
unequal from crystallization, but rough to the feel with numer- 
ous rounded asperities. That next the water is generally found 
studded with small beautiful cubical crystals of muriate of soda; 
the line of junction is always distinct, and the one is easily re- 
moved from the other. The upper surface, when not covered 
with the muriate, is composed of a congeries of small tabular 
pieces, joined in every position ; when the mass is broken, there 
is a fine display of acicular crystals, often radiated. The sur- 
face of the water is covered in many places with large thin 
sheets of a carbo-muriate of soda, giving the whole the ap- 
pearance of a lake partially frozen over: film after film forms, 
till the whole gets of considerable thickness. The soil of the 
lake is a dark brown sand, approaching to black, of a viscid 
consistence, and slimy smell, and on the lately uncovered sur- 
face, near the banks, a black substance, like minciMl tar, is 
seen oozing out. 

The water begins to increase in the winter, and in the spring 
it is at the maximum. The trona is best about the commence- 
ment of winter, but disappears entirely in the spring. 

The lake has diminislied considerably in size within the last 
few years, and if care be not taken, the diminution will soon be 
much greater : jylants are making raj)id encroachments, and 
very shallow banks are observable in many places. On inquiry, 
we found the quantity of trona bad not sensibly diminished for 
the last ten years ; perhaps it may appear so, from there al- 
ways being sufficient to answer every demand. The quantity 
annually exported amounts to between 400 and 500 camel- 
loads, each equal to about 4 cwt. — a large quantity, when the 
size of the lake is considered. It is removed only when a de- 
mand comes ; then a man wades in, breaks it off in large sheets, 
which he easily does; hands it to others outside, who are 
ready to remove all foreign matters, and pack it in the setose 
bases of the palm-leaves. The water in the valley is good, 
and if a well be dug on the very border of the lake, the water 
is also good, and sensibly free from saline impregnation.” 
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Discovery of Fossil Bones. 

DISCOVERY OF FOSSIL BONES AT BANWELL. 

An immense assemblage of fossil bones has recently been 
discovered in Somersetsliii*e, in a cavern of the Limestone 
Rock at Banwell, near the west extremity of the Mendip 
Hills, on the property of the Bishop of Bath and Wells. The 
circumstances which led to this discovery are as follow: — Some 
miners engaged in sinking a shaft in search of calamine, inter- 
sected a steep and narrow fissure, which, after descending 80 
feet, opened into a spacious cavern, 1.50 feet long and about 
30 feet wide, and from 20 to 30 feet high. From the diffi- 
culty of descending by this fissure, it was lately judged desire- 
able to make an opening in the side of the hill a little below, in 
a line which might lead directly to the interior of the cAve. 
This gallery had been conducted but a few feet, when the 
workmen suddenly penetrated another cavern of inferior di- 
mensions to that which they were in search of, and found its 
floor to be covered, to a depth which has not yet been ascer- 
tained, with a bed of sand, mud, and fragments of limestone, 
through which were dispersed an enormous quantity of bones, 
horns, and teeth. The thickness of this mass has been ascer- 
tained, by a shaft sunk into it, to be in one place nearly 40 feet. 
Many large baskets full of bones have already been extracted, 
belonging chiefly to the ox and deer tribes; of the latter there 
are several varieties, including the elk. There are also a few 
portions of the skeleton of a wolf, and of a gigantic bear. The 
bones are mostly in a state of preservation equal to that of 
common grave bones, although it is clear, from the fact of some 
of them belonging to the great extinct species of bear, that 
th^ are of antediluvian origin. 

In the roof of the cave there is a large chimney-like open- 
ing, which appears to have communicated formerly with the 
surface; but which is choked uj) with fragments of limestone, 
interspersed with mud and sand, and adhering together imper- 
fectly by a stalagmitic incrustation. Througn this aperture it 
is probable the animals fell into the cave, and perished in the 
period preceding the inundation by which it was filled up. 
The immense quantity of the bones shows the number of indi- 
viduals that were lost in this natural pitfall to have been very 
great. In this manner cattle are now continually lost by fall- 
ing into similar apertures in the limestone hills ol Derbyshire. 

There is nothing to induce a belief that it was a den inha- 
bited by hyaenas, like the cave of Kirkdale, or by bears, like 
those in Germany ; its leading circumstances are similar to 
those of the ossiferous cavities in the Limestone Rock at Ores- 
ton near Plymouth. 

The cave at Banwell has within these few days been exa- 
mined 
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mined by Professor Buckland, and operations have been com- 
menced for the purpose of thoroughly investigating its history 
and contents. The Bishop has already sent collections of 
the bones to the museums of Oxford and Cambridge, and in- 
tends to provide a similar supply for all the principal public 
institutions in this country. 


ORGANIC REMAINS IN SUSSEX. 

The workmen employed in forming the tunnel under the road 
at Kemp-town, near Brighton, discovered numerous teeth and 
bones, which were at first supposed to be part of human ske- 
letons, but, upon being examined by a gentleman conversant 
with such subjects, were ascertained to belong to th-e horse 
and elephant. Similar organic remains are commonly found 
in diluvial beds, like that on which Brighton is situated, and 
are evidently the remains of those land animals which were 
destroyed by the deluge. The town is built upon an accu- 
mulation of water- worn materials, which fill up a valley of the 
chalk. A short time since, a rib of a very large animal, sup- 
posed to be that of an elephant, was discovered in the bank on the 
west side of Shoreham harbour. Mr. Mantell has discovered in 
the iron-sandstone of this county, the teeth of an lu rbivoroiis 
reptile of a gigantic magnitude. This animal approaches nearer 
to the Iguana of Barbadoes, than to any other recent lizard, 
and it is proposed to distinguish it by the name of Iguano-sau- 
7118. Detached parts of the skeleton, as vertebra^, thigh-bones, 
&c. have also been found, of wdiich a particular account wdll 
be laid before the scientific public. Mr. Mantell has part of* 
a thigh-bone in his possession, which there is every reason to 
conclude is referable to this animal ; its size is so great, that 
upon a moderate computation, the individual to which it be- 
longed must have equalled the elephant in height, and been up- 
wards of 60 feet long . — Sussex Advertiser, 

CABINET OF MINERALS AT CAMBRIDGE (UNITED STATES). 

The liberality of several gentlemen of Boston, and their de- 
sire to promote the study ot Mineralogy and Geology in this 
vicinity, have lately been displayed in the purchase of an ex- 
tensive and valuable collection of minerals, which they have 
presented to the University at Cambridge. 

This collection is now added to that presented by Andrew 
Ritchie, Esq. and, together with the specimens formerly trans- 
mitted by the French Government and the late Dr. Lettsom, 
with the additions made by Dr. Waterhouse, will constitute one 
of the most complete and valuable mineralogical cabinets in 
the United States. 


The 
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The collection embraces (with the exception of a very few 
of the rarest substances) all the late discoveries, and many of 
those specimens the localities of which are exhausted, and 
many of which are now rarely met with even in the large col- 
lections of Europe. The suite of Ores is peculiarly rich, as is 
likewise the volcanic department; and the gems and precious 
stones are numerous. The specimens are all well character- 
ized, and the crystallizations are remarkably fine. 

'riiis collection is arranged in the spacious room formerly 
used as the Commons Hall, being 45^ feet in length, 36^ feet 
wide, and 17f feet high. 

The specimens are placed in cases with glass doors against 
the walls of the room, which to the height of ten feet are com- 
pletely covered by them ; a large proportion of the most beau- 
tiful specimens arc arranged upon eight glazed tables, and the 
residue in nearly 200 drawers. 

One of the tables is ap}iropriated to the external charac- 
ters of mineral substances, on winch are disposed the most 
distinctly characterized specimens, illustrating all the techni- 
cal terms of the science, the different varieties of colour, of 
fracture, lustre, transparency, hardness, &c. &c. To these 
succeed the most perfect crystals illustrating the primary forms 
of Werner and Haiiy, the modifications of these forms, and 
the efiect of truncations, bevehnents, See . — A suite of models of 
crystals, in wood, terminates this first division of the cabinet. 

The second division is the systematic arrangement of the 
different substances according to their chemical composition ; 
this method has been adopted, as it is intended to combine the 
instruction in cliemistry with mineralogy. 

Tlie third division comprises the (Tcological part of the col- 
lection, in which the rock: are arranged in the relative order 
in which tliey are presented to us by nature, and in connexion 
with each arc seen the minerals composing the rock, and those 
w^hich are more or less accidentally jwesent in it, together with 
the metallic ores and fossil remains. 

The fourtJi division is Geographical, commencing with the 
mineral productions of the United States, arranged according 
to States. 

The last division is intended to embrace all the products of 
the Mineral kingdom employed in the arts and manufactures, 
ill their natural state, and in the different stages of preparation. 
This department is one of peculiar interest and importance in 
this country, and can only be rendered complete by the libe- 
rality of artists and manufacturers, who, it is hoped, will not 
be backward to transmit to the University such specimens as 
will best illustrate the different stages of all the processes con- 
nected 
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nected witli each substance. Thus, here will be seen the diffe- 
rent ores, as when first taken from the earth, and the same in 
all the degrees of purification, &c. — the clays in all the stages 
of manufacture — ^the substances used in colouring, in the ma- 
nufacture of glass, &c. &c. 

Mineralogists throughout the country, it is hoped, will avail 
themselves of the permission granted by the Corporation of 
the University to exchange duplicate specimens . — Boston 
Journal of Philosophy, 


ON METALLIC TITANIUM. 

Dr. Walckner of Freyberg, in the Breisgaw, has lately de- 
scribed cubical crystals of metallic titanium whi^^'h he ob- 
served in iron-slags from the Upperland of Baden. The slag 
was from a furnace where pea-ore {hohnet'z) was smelted, and 
analysis proved that this ore of iron contained a minute por- 
tion of titanium. Dr. Wollaston*, as is well knowai, was the 
first who described these cubes. They occur in the slags of 
iron forges in Wales, in those at Bradford in Yorkshire, Al- 
freton in Derbyshire, at Pontypool in Monmouthshire, in 
Clydesdale in this country, and we lia\e no doubt wdll be met 
with in many other places wdierc our common iron-ores are 
smelted. — Fjdin,Phil.Journ,\KA, \i. j). 1-11. 


PROF. BERZELIUS ON SlLIUll AI AND ZIRCONIUM. 

Ill trying to reduce fluoric acid by potassium, 1 succeeded 
in reducing silica, zirconia, and the other earths; but I have 
only been able to separate silicium and zii coniinii. The others 
decompose water with the greatest energy. Pure silicium is 
incombustible even in oxygen gas. Water, nitric acid, or 
nitro-inuriatic acid, do not attack it, nor does caustic potash; 
but fluoric acid dissolves it a little, especially if nitric acid be 
added. It does not decompose nitre, except at a very intense 
heat, but it detonates with carbonate of potash at a dull red 
heat; carbonic oxide gas is liberated, and carbon is set at li- 
berty. When it is heated with nitre, if a small piece of dry 
carbonate of soda is introduced into the mixture, there is im- 
mediate detonation. When the vapour of sulphur is passed 
over silicium heated to redness, the metal quickly becomes 
incandescent. When the combination is perfect, which sel- 
dom happens, the substiince is in the form of a white earthy 
mass, and decomposes water with great rapidity. The si- 
lica is dissolved, and sulphuretted nydrogen gas liberated. 
By this means a solution of silica in water may be obtained, 
* See Phil. Mag. vol. Ixii. p. 18 ; Ixiii. p. 15. 


so 
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so concentrated, that during evaporation it thickens, coagu- 
lates, and deposits portions of the earth, in the form of gummy 
transparent masses. The siliciuret of potassium, heated with 
sulphur, burns vividly, and when dissolved, leaves the pure si- 
licium. Silicium takes fire in chlorine at a red heat, and a 
liquid results, colourless, or of a light-yellow colour, of an 
odour resembling that of cyanogen, very volatile, and which, 
with water, congeals and deposits gelatinous silica. I have 
not as yet examined its conducting power for electricity and 
heat, its specific gravity, &c. 

Nothing is easier than to procure this substance; the fol- 
lowing is the mode I have ultimately adopted : The double 
fluate of silica with potash or soda, lieated almost to redness 
to drive off hygrome trie water, is introduced into a glass tube, 
closed at one extremity ; pieces of potassium are then to be 
introduced, and the metal carefully mixed with the pow'der, 
by heating it till it fuses, and then liglitly striking the tube. 
It is then to be further lieated by a lam}); and before it attains 
a red heat there is a slight detonation, and the silicium is re- 
duced. The mass is to be cooled, and then washed with wa- 
ter as long as any thing dissolves. There is at first disengage- 
ment of hydrogen gas, because a jiortion of siliciuret of potas- 
sium has been formed, w'hich cannot exist in contact with wa- 
ter. The washed substance is ahydruret of silicium, which at 
a retl heat burns vividly in oxygen gas, although the silicium 
is not com})letely oxkfized ; it is to be heated in a covered 
platinum crucible, slowly augmenting the fire to redness; the 
hydrogen only oxidizes, and the silicium w’ill no longer burn 
in oxygen gas, though chlorine attacks it very easily. The 
little silica })roduced may be removed by fluoric acid ; but if 
the silicium has not been strongly heated, the acid will dissolve 
a little of it, with the disengagement of hydrogen. According 
to the synthetical experiments which I have made, silica con- 
tains about 0*52 of its weight of oxygen. 

Zirconium is obtained in an analogous manner. It is as 
black as carbon, does not oxidate in w ater or in muriatic acid, 
but nitro-nuiriatic and fluoric acids dissolve it, the last with 
the disengagement of hydrogen. Al a tem])erature but slightly 
elevatetl it burns with great intensity. It combines with sul- 
phur. Its sulphuret is of a chesiuit-brow’ii colour like silicium, 
and insoluble in miiriulic acid or the alkalies. It burns with 
brilliancy, producing sul})hurous acid gas and zirconia. — Ann, 
dc Chim. xxvi. 41. 


ACTION OF NITRIC ACID AND CHARCOAL, 

Professor Silliinaii formerly pointed out the production of 
Vol. 64. No. 319. Now 1824. 3 D hydrocyanic 



Analt/sis of the lloty-wll Water, 

hydrocyanic acid hy tlic action of nitric acid and charcoal^. 
M. Frisiani has also observed the same effect produced, in a 
very striking manner, during the action of nitric acid on the 
residuum obtained by calcining sulphate of baryta with vege- 
table charcoal, and removing every thing soluble in water oy 
repeated washings. A strong odour of hydrocyanic acid waS 
pi^uced, and when the action was made to take place in a 
Woulfe’s bottle, the tube of which passed into a solution of 
potash, the liquor collected, when rentlered slightly acid, and 
precipitated by persulphate of iron, gave a precipitate, which 
washed with muriatic acid became Prussian blue. Nitrates of 
the earths, or alkalies, boiled with vegetable charcoal, gave no 
result of ibis kind. When the nitrates and charcoal were mixed 
in tlie dry way and heated, the action was, of course, violent, 
but no important results w^ere obtained. — Gio. deFt5.v\u24fO. 


ANALYSIS OF THE HOLY-WELL WATER, NEAR CARTMELL, LAN- 
CASHIRE. BY J. C. WOOLNOTH, LIEUT. R.N. 

' This spring is situated at the base of a bluff hill called 
Humphrey Head, the extreme point of a range of calcareous 
hills forming the eastern boundary of the Vale of Cartmell. 
The w’ater is emitted through a small lead tube about an inch 
in diameter, surrounded and indexed by rough masonry, and 
which delivers a gallon of w ater in about 1' 47 '. The specMic 
gravity of the water is l'()(>6, and the relative proportions of 
its contents appear, from various experiments, to be as follows. 


in a wine pint of the w'ater : — 

Carbonic acid gas .... one cubic inch. 

Carbonate of magnesia .... 0.266 

Sulphate of soda 6.872 

— linie 1.500 

magnesia 3.000 

Muriate of soda 19.782 

magnesia 9.000 

Peroxide of iron 1.750 


Insoluble in muriatic acid, princi- 1 ^ 

pally silica j 

42.170 grains. — 

Jimmal of Sciences^ Sfc, vol. xviii. p. 187. 


MR. D. CilLBERT ON THE WHEELS AND SPBiNOS OF CARRIAGES. 

Taking wheels completely in the abstract, they must be con- 
sidered as answering two different purposes. 

Fitst, They transfer the friction which would take place be- 

• See Phil. Mag vol. Ixii. p. 153,234. 

tween 
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tween a sliding body and the comparatively rough uneven 
surface over which it slides, to the smooth oiled peripheric 
of the axis and box, where the absolute quantity of the fric- 
tion as opposing resistance is also diminished by leverage, in 
the proportion of the wheel to that of the axis. 

Secondly, They procure mechanical advantage for over- 
coming obstacles in proportion to the square roots of their di- 
ameters when the obstacles are relatively small, by increasing 
the time in that ratio, during which the wheel ascends : and 
they pass over small transverse ruts, hollows, or pits, with an 
absolute advantage of not sinking, proportionate to their di- 
ameters, and with a mechanical one os before, proportionate 
to the square roots of their diameters. 

Consequently, wheels thus considered cannot be too lai'ge: 
in practice, however, they are limited by weight, by expense, 
and by convenience. 

With reference to the preservation of roads, wheels should 
be made wide, and so constructed as to allow of the whole 
breadth bearing at once ; and every portion in contact witli 
the ground should roll on it without the least dragging or 
slide: but it is evident, from the well-known properties ot the 
cycloid, that the above conditions cannot unite, unless the roads 
are perfectly hard, smooth, and flat; and, unless the fellies of 
the wheels, with their tires, are accurately portions of a cylin- 
der. These forins, therefore, of roads and of wheels, are the 
models towards which they should always approximate. 

Roads were heretofore made with a transverse curvature to 
throw off water, and in that case it seems evident that the peri- 
pheries of the wheels should in their transverse sections be- 
come tangents to this curve, from whence arose the necessity 
for dishing wheels, and for bending the axes; which contri- 
vances gave some incidental advantage for turning, for pro- 
tecting uie nave, and by affording room for increased stowage 
above. But recent experience having proved that tlie curved 
form of roads is wholly inadequate for obtaining the end pro- 
posed, since the smallest rut intercepts the lateral flow of the 
water; and, that the barrel-shape confines carriages to the 
middle of the way, and thereby occasions these very ruts, — 
roads are now laid flat, carriages drive indifferently over every 

{ kart, the wear is uniform, and not even the appearance of a 
ongitudinal furrow is to be seen. It may, therefore, confi- 
dently be hoped, that wheels approaching to the cylindrical 
form will soon find their way into general use. 

The line of traction is mechanically best disposed when it 
lies exactly parallel to the direction ol’ motion, and its power 
is diminished at any inclination of that line in the proportions 

3 D 2 , of 
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of tlie cosine of the angle to radius. When obstacles fre- 
quently occur, it had better perhaps receive a small inclination 
upwards, for the purpose of acting with most advantage when 
thpse are to be overcome. But it is probable that different 
animals exert their strengths most advantageously in different 
directions, and therefore practice alone can determine what 
precise inclination of this line is best adapted to horses, and 
what to oxen. These considerations are, however, only ap- 
plicable to cattle drawing immediately at the carriage ; and the 
convenience of this draft, as connected with the insertion of the 
line of traction, which continued ought to pass through the 
axis of the wheels, introduces another limit to their size. 

Springs were in all likelihood applied at first to carriages, 
with no other view than to accommodate travellers. They 
have since been found to answer several important ends. 

They convert all percussion into mere increase of pressure, 
— that is, the collision of tw’o hard bodies is changed by the 
interposition of one that is elastic, into a mere accession of 
weight. Thus the carriage is preserved from injury, and the 
materials of the road are not broken: and, in surmounting olv 
stacles, instead of the whole carriage with its load being lifted 
over, the springs allow the wheels to rise, while the weights 
suspended upon them are scarcely moved from their horizon- 
tal level. So that, if the whole of the weight could be sup- 
ported on the springs, and all the other parts supposed to be 
devoid of inertia, while the springs themselves were very long, 
and extremely flexible, this conse(|uence would clearly follow^, 
liow'ever much it may wear the appearance of a paradox; — that 
such a carriage may be draw'ji over a road abounding in small 
obstacles without agitation, and without any material addition 
being made to the niov ing power or draft. It seems, there- 
fore, probable that, under certain modifications of form and 
material, springs may be applied with advantage to the very 
heaviest waggons ; and consequently, if any fiscal regulations 
exist either in regard to the public revenue or to local taxa- 
tion, tending to discourage the use of springs, they should 
forthwith be removed. 

Although the smoothness of roads and the application of 
springs arc beneficial to all carriages and to all rates of tra^ 
veiling, yet they are eminently so in cases of swift conveyance, 
since obstacles wiien springs are not interposed, require an 
additional force to surmount them beyond the regular draft, 
equal to the weight of the load multiplied by the sine of the 
angle intercepted on the periphery ot the wheel between the 
points in contact with the ground and with the obstacle, and 
therefore proportionate to the square of its height ; and a still 

further 
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further force, many times^ greater tlian the former when the 
velocity considerable, to overcome the inertia ; and this in- 
creases with the height of the obstacle, and with the rapidity 
of the motion, both squared. But, when springs are used, 
this latter part, by far the most important, almost entirely dis- 
appears, and their beneficial effects in obviating the injuries of 
percussion are proportionate also to the velocities squared. 

The advantages consequent to the draft from suspending 
heavy baggage on the springs, were first generally perceived 
about 4?0 years since, on the introduction of mail-coaches; then 
baskets and boots were removed, and their contents were 
heaped on the top of the carriage. The. accidental circum- 
stance, however, of the weight being thus placed at a consi- 
derable elevation, gave occasion to a prejudice, the cause of 
innumerable accidents, and which has not, up to the present 
time, entirely lost its influence; yet, a moment’s consideration 
must be sufficient to convince any one, that when* the body of 
a carriage is attached to certain given points, no other effect 
can possibly be produced by raising or by depressing the 
weights within it, than to create a greater or a less tendency 
to overturn. 

The extensive use of waggons suspended on springs, for 
conveying heavy articles, introduced within these two or three 
last years, will form an epoch in the history of internal land 
communication, not much inferior perhaps in importance to 
that when mail-coaches were first adopted; and the extension 
of vans ill -so short a time to places the most remote from the 
metropolis, induces a hope and expectation, that as roads im- 
prove, the means of preserving them will improve also, possi- 
bly in an equal degree, so that permanence and consequent 
cheapness, in addition to facility of conveyance, will be distin- 
guished features of the M^Adam system. — Journal of Science, 
vol. xviii. p. 95. . 

Calendar of Flora, Fauna, and Pomona, at Harold in Sussex, 
continued from October' 27 to November 21. 

Oct. 27. — A few swallows seen ; they were onl^ stragglers, 
and appeared like the young of a late brood. To see these 
birds on the vigil of St. Simon and Jude is recorded as be- 
ing a very unusual phaenomenon. A martin or two has some- 
times been seen so late as Novembei’, but the Hirundorustica 
is very rarely seen after the middle of the month of October. 

Oct 29. — The yellow and red decaying leaves are fast fell- 
ing. The weather wet and variable. 

Nov. 1 . — All-saints Day. Many plants remain in flower, here 

and 
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and there; as Marigolds, Stocks, theLeopard^s-baiie, Michael- 
mas Daisy fAstei^ Tradescafitiijthe Aster tardifiarus, and others. 

Nov. 2. — All-souls Day. The large or Oansel’s Bergamot 
Pears ripe, but not very good this year. The Geraniums and 
Myrtles still flourish out of doors. Polyanthuses and Daisies 
are in flower, and a few of the common Primrose. There is 
also an abundance of Chinese Roses. 

Nov. 11. — The Swan’s Eggs and the Crasane Pears ripe, 
and of very good flavour this year. 

Nov. 13. — It is observed that most of the Apples in the 
loft keep very badly this year, beginning to rot much sooner 
than usual: they are likewise infested with a small worm, which 
leaves round black foramina in them. The sort called Red- 
streaks and Duckbills keep the worst. The crops of this fruit 
have been very scanty, and the price of them is atlvancing. 

Nov. 20. — Weather very wet, and the marshes flooded. 
Large congregations of rooks and daws, sometimes accompa- 
nied W starlings, begin to be frequent, as is usual in autumn. 
The European Tailpye, Mecistura vaga7Js^ has several times ap- 
peared of late in small flocks, wandering over the country at 
uncertain intervals, and performing partial migrations. 

Nov. 21. — Wejither warm and showery,and the ground unu- 
sually wet, with a flood in the marshes of the Medway. While 
sitting at tea, we were surprised by a sharp, sudden, and un- 
usually loud claji of tliimder, followed by a violent storm : 
it did not clear the air, as we at first hoped, but has ended 
again in settled rain, \\hile the floods in the meadows continue 
to increase. Forster. 


LIST OF NEW PATENTS. 

To Joseph Apsden, of Leeds Yorkshire, bricklayer, for hi^ improvement 
in the modes of producing an artificial stone. — Dated 21st October, 
1824. — 2 months allowed to enrol specification. 

To G^r^e Dodd, of St. Anne-street, Westminster, Middlesex, engineer, 
for certain improvements on fire- extinguishing machinery. — 21st October. 
— 6 months. 

To George Samuel Harris, of Caroline-place, Trevor-square, Kni^hts- 
bridge, Middlesex, gentleman, for his machine for the purpose of giving 
the most efiectual and extensive publicity, by day and by night, to all pro- 
clamations, notices, legal advertisements, and other purposes to which the 
same may be applicable, destined for universal information, and which will 
henceforward render unnecessary the defacement of walls and houses in 
the metropolis and its vicinity by bill-sticking, placarding, and chalking, 
which latter practices have become a great and offensive public nuisance. 
—21st October.— 2 months. 

To John Lingford, of Nottingham, lace-machine manufacturer, for cer- 
tain improvements upon machines or machinery now in use for the purpose 

of 
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of iiiuklng tiuit kind of laoc ccnnnioiily known or dihtinguihhoil by tfie name 
of hobhiri, net, or Hiiekiiiglimnshire lace-net. — Jst NovenibcM*.— (> months. 

^ To '^J'he Kev. John Somerville, A.M. minister of the ])arish of Currie, 
Edinburgh, for a method or methods applicable to fowling-pieces or other 
fire-arms, by which method or methods uU accidental discharge of such 
fowling-pieces or other fire-arms will be completely prevented. — 4th No- 
vember. — 2 months. 

To John Crosley, of Cottage-lane, C’ity Hoad, Middlesex, gentleman, 
for his contrivance for better ensuring tlie egress of smoke and rarefied air 
in certain situations. — 4th November. — (> months. 

To Thoniar; Ricliard (jriippy, of Bristol, gentleman, for certain improve- 
ments in masting vessels.— 4th November. — (> months. 

To John Head, of Banlmry, Oxfordshire, liosier, for certain improve- 
ments in machinery for making cords or plait for hoot and stay laces, and 
other purposes. — 4tli November. — 4 months. 

To William Church, of Birmingham, Warwickshire, esquire, for certain 
improvements on augers and bits for boring, and in the apparatus for 
making the same. — 4th November. — (5 months. 

To William Busk, of Broad street, London, esquire, for certain im- 
provements in propelling sliips, boats, or other vessels or floating bodies. 
— 4th November. — (5 months. 

To John White the }oniiger, and Thomas Sowerhy, botli of Bishop 
Wearmoutli, Dnrliam, merchants, for their improved air-furnace for the 
purpose of melting or fusing metallic sul)stances. — (ith November. — 
4 months. 

To John Moore, of Broad Weir, Bristol, gentleman, for certain ad- 
ditions to an improvement upon the steam-engine or steam-engine appa- 
ratus. — (5th November.— G months. 

To Thomas Cartmell, of Doncaster, Yorkshire, gun-maker, for an im- 
j)rovetl eoek to be applied to the lock of any gun, jiistoJ, fire-arms, or ord- 
iianee, for the purpose of firing the same by percussion, acting either by 
self-priming or otherwise, and whereby tlie priming is rendered wholly im- 
pervious alike to tlic wind, rain, or damp. — (Jtli November.— 2 months. 

To Charles Ileathorn, of Maidstone, Kent, lime-burner, for his method 
of constructing and erecting a furnace or furnaces, kiln or kilns, for the 
more speedy, more effectually, and more economically manufacturing of 
lime, by means of applying, directing, and limiting, or regulating the flame 
and heat arising in the manufacturing or burning coal into coke, and thus 
making lime and eokc in one and the same building, and at one and the 
same time. — 11th November. — 2 montiis. 

To William Leathy, of Great (luildford-street, Borough of Southwark, 
engineer, for various improvements in the machinery or apparatus iiscil in 
the making of bricks, and certain improvements in the drying of bricks, by 
means of flue', and steam. — 1 1th November. — (5 months. 

'I'o Pierre Brunet, of Wimpolc-street, Cavendish-sqiiare, Middlesex, 
merchant, who, in conscquciiee of a conmuinieation made to him by a 
certain foreigner residing abroad, with whom he is connected, is in pos- 
session of an invention of a furnace made upon a new construction. — Hth 
November. — 6 months. 

To Joscjih Clisild Daiiiell, of Stoke, Wilts, clothier, for certain im- 
provements in dressing woollen cloth.— 20th November.— 4 months. 

To Laae Taylor junior, of Chipping Ongar, Essex, gentleman, for a 
newly invented rock or tap for drawing off liquids. — 20th November. — 
2 mouths. 

To William Rhodes, of Baulins, Iloxton, Middlesex, brick-maker, for 
his improvement in the construction of clamps for burning raw bricks.— 
20th November. — (» months. 
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LXX. On the Electron-motive Actions of Baler and Liquids 
in general on Metals : and of the electric Effects *which take 
place— firsts in the Contact of certain Flames and Metals s 
seco7idlip in Combust ion. By M. BECguj^iiHL, Ancien Chef 
de Bataillon du Gaiie* 

Electro-mot ivL Actions of Water on Metals, 

Vl/^1^ l^ave ibrnierly been occupied in reducing to the smallest 
^ ^ j)ossible number the causes which produce electric phae- 
nomena, whether in the contact of bodies, or at the instant 
when th(‘se bodies enter into combination with each other. 
Constantly guided by this view of the subject, we have had to 
submit to experiment, simple bodies, as much as circumstances 
woultl permit. Researches of this kind require that the means 
of experiment be continually modified ; for as we quit one of 
the causes which concurs to the production of a pheeiiomenon, 
we often diminish its intensity to such a point that a more sen- 
sible apparatus is then necessary, in order to observe it. 

For some time we had sought to determine the electro- 
motive action of water on a metal ; but our first attempts were 
not satisliictory; first, tin* condenser had not sensibility enough; 
and lastly, the mode of experiment itself was not suitable. 
We placed on the upper plate of the condenser a band of pa- 
per, and above the vessel of metal into which wc j)Ourcd some 
water. We found aftei wards that this band of pa})er did not 
})revcnt electro-motive actions between it and the metals ; after 
tliat, it became impossible to collect the very weak electricity 
which the vessel of metal acquired during its contact with tlic 
water. 

We subsequently recollected that Coulomb had found that 
electricity escaped very rapidly by the glass and wood su]^ 
porters, when they were slightly damp ; a property which 

* From the Annates da Chimie ct dc PhUiqne, torn, xxvii. p. 5. 
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402 M. Becquercl on the Electro-motive 

M. Rousseau has of late fully illustrated, by showing, with an 
electrometer of his invention, that all badly conducting bo- 
dies, covered with a thin stratum of liygrometric water, con- 
ducted with facility very small quantities of electricity. We 
therefore took a little capsule of wood or porcelain, filled with 
distilled water; and after having slightly moistened its sides, 
we placed it on the upper plate of the condenser. But as 
this box sometimes exercises an electro-motive action, very 
feeble indeed, on the plate, that is destroyed by touching 
the low'er plate wdth a capsule formed of the same matter. 
The precaution may even be pushed so far as to fill it with 
distilled water ; then, touching this water with the finger, 
account is kept on each side of the action of the w'ater on 
the wood. Laminm of different metals held between the 
fingers were plunged in one of the tw^o capsules, taking the 
precaution of not touching the sides; the other plate was in 
communication with the earth. Zinc, iron, lead, tin, cojvper, 
&c., communicated to it positive electricit\ ; whilst platinum, 
gold, silver, &c., gave it negative clectricit}'. Water then is 
positive with the metals which are the most positive, and ne- 
gative with those which arc the least so. It thus exhibits the 
same effects with the oxidable metals as alkalies do in their 
contact wdtli acids, when there is no chemical action. 

These phaenomcna also take place when the water contain<i 
a small quantity of sul})liiiric acid. It may be remarked, that 
the water is then decomposed by the iron and the zinc, and 
that these metals are atUicked. The chemical action in this 
case has not therefore hindered the production of die elect lic 
pha?nomeiia wliicli result from the contact of the metals with 
the w ater. 

These experiments require great precautions. It is neces- 
sary that the surface of each metal be perfectly freed from rust, 
or well polished, not with emery paper, but vvitli jiounded ^lass, 
in order to i emove any grains of emery from their surfaces, 
w’hich might tliere exercise electro-motive effects. It is also 
preferable to use a wooden capsule slightly moistened, be- 
cause its fibres, being impregnated w^ith moisture, conduct the 
electric fluid with more facility than glass or porcelain. Not- 
withstanding these precautions, it sometimes occurs that no re- 
sult is obtained; but when these phacnomena arc produced, 
it is always in the order we have just mentioned. 

Perhaps w^e might be led to think that the small quan- 
tities of electricity, which often remain attached to the light 
coat of varnish wdth which each plate of the condenser is co- 
vered, disturb the results by their presence, and lead to error, 

especially 
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especially in the experiments in which the development of 
electricity is feeble. But this is not the case; for the pre- 
cautions we take secure us from such effects. Before the com- 
mencement of an experiment, we assure ourselves by several 
trials that the plates retain no electricitjr : when we find 
any, we have them heated sufficiently to drive it away, or else 
we place, as M. Pouillet does, a disk of tin between the two 
plates ; then the small quantities of electricity which remain 
on the surface of the layers of varnish become combined by 
its intervention. Afterwards, we employ successively, as a 
collector, each of these two plates, both being adapted to 
receive a capsule. If a different electricity is then obtained, it 
is a proof that the experiment has succeeded, the disturbing 
causes being removed. Besides, the laws to which the greater 
part of the results are submitted, come still further in aid of 
the exactness of the experiments. 

We have also another objection to obviate. When a capsule 
of earthenware, glass, &c., is placed on one of the plates of the 
condenser, and is touched with the finger, — which, as is well 
known, is not a good conductor, — the condenser does not be- 
come cliarged. It may be thought, that in touching the water 
W'hich it contains with any metal which is an excellent con- 
ductor, the discharge of the electricity supposed to be ac- 
quired by the ca[)sule, in its contact with the plate, ought to be 
more rapid, and that tJie condenser should become charged : 
but tliis does not take place; for all tlie metals ought to give the 
same electricity in their contact with the water, which is not 
the case. Finally, by holding the metal betw^een the fingers, 
the conductibility is only momentarily augmented; since the 
electricity, after having traversed the metal, is obliged to pass 
afresh through the hand, wdiere it finds the same obstacles as 
when the finger touched the liquid. It i% therefore, now well 
proved, that w'e have really observed the electro-motive actions 
of water on metals. 

These actions being found, w^c then inquired if their in- 
tensity was not siiscci)til)le of augmentation or diminution, 
according to the modifications which the surfaces of me- 
tals mi^it experience in certain circumstances. A plate of 

S )ld was plunged into nitric acid for some moments, and 
en w^ashed several times in water; it was then put in contact 
with the water of the w ooden capsule : the result was a de- 
velopment of electricity much more considerable than before ; 
the water again took the negative electricity. 

The same jilate plunged afresh into a solution of potash, lost 
in great part the projierty of acquiring electricity by the contact 
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M. Becquerel on the Electric Effects 

of water, A plate of platinum exhibited absolutely the same 
results. May not these phaenomena have some distant re- 
lation to those observed by MM. Thenard and Dulong in 
their researches respecting the property which certain bodies 
possess of favouring the combination or elastic fluids? These 
two celebrated philosophers found that afresh wire of platinum, 
which did not become heated at the ordinary temperature, 
when it was placed under a current of hydrogen gas, which 
diffused itself in the air, became susceptible of becoming red- 
hot, when it had previously been plunged in nitric acid for 
some minutes, and the excess of acid taken aw\ay. The pro- 
perty that the platinum wire then acquires, lasts more than 
twenty-four hours. We remarked that a })late of gold pre- 
served fcr several hours the property of becoming strongly 
electric in its contact w^ith the w^ater. — propose to return 
to these phaenomena, which we only indicate here. 

FAectric Ejects observed in the Contact of tveu Metals *i»{th a 

Liquid. 

We have already said, that the electric eflects which mani- 
fested themselveb when two metals were separated by a liquid, 
were not similar to those which took place w hen the liquid 
was replaced by any metal; for Volta found that, in this 
last case, the intermediate metal served only as a conductor ; 
whereas w'e have shown that this did not take place in the 
other. It is very probable that the electric tension of each 
metal is here owing to a difference of action. Let us then 
admit this principle until experience has proved that it is not 
correct. Let us take, for example, copper and zinc, and 
let us represent the electric tensions of the co))pcr and of tlie 
liquid, by -f- $and —5, those of the zinc and of the same liquid 
by 4- 5' and —S'; the electricity S of the li(]uid will be com- 
mon also to the zinc, as the electricity S' will be to the copper. 
It will follow that the electric tensions of the copper and the 

zinc will be + —— and 4- — 

Thus, according as S shall be greater or less than S', the 
electricity of the copper will be positive or negative, whilst 
that of the zinc will be the contrary. All leads to tlie sup- 
position tliat such is the case. 

The following table includes the results of a number of 
experiments. 


Metal 



of the Contact of two Metals with a Liquid. 
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By die help of die principle diat we have before laid down, 
w^e can explain all these results, and even draw consequences 
from it which will be useful to the electro-chemical theorj^ 
Admitting, as we have already said, that the electric states 
of the metal box and of the plate of metal be represented by 

S' -5 

+ -2- + -r* 


(+5 and — 5 being the electric tensions of the box and of 
the acid liquid which is in it, and — those of the same li- 
iiid and of the metallic plate wdiich is plunged in it), it fol- 
lows, that a vessel of platinum, containing the concentrated 
sulphuric acid in which shall be plunged a plate of gold, of 
silver, of copper, or of zinc, will always have for its electric 

tension ~ 2 ' ^ positive quantity; 

w'hich requires that 8 be greater than from whence it is to 
be concluded, that j)latinum is more positive in its contact with 
sulphuric acid than gold, silver, or copper, submitted to the 
same experiment. 

When the vessel of platinum contains sulj)huric acid diluted 
w'ith water, other phenomena take place, which must be taken 
into account. We have said that platinum, gold, and silver, 
took the negative electricity in their contact \\ ith water di- 
luted w'ith this acid ; whilst zinc, lead, iron, and copj)er, ac- 

a uired positive electricity. It must be concluded from thence, 
lat for platinum, and zinc the electric state of the first 

j 3' 

will be H — ^ = a positive <]uantity, 

and the state of the second = a negative (juantlty ; 

which always takes place. We also find that the copper is 
less negative with a solution of potash than the zinc is in its 
contact with the same liquid. 

We have then a process for determining the relations of 
the electric states of bodies in their contact with liquids. In 
the contact of the metals it has been found that platinum is al- 
ways negative with any metal whatever; but it is not yet 
known, if it be, for example, more negative with gold, than 

g old is with silver ; whilst, in the experiments with which we 
ave just been occupied, similar relations are to be found when 
one of the bodies is liquid. 


Electric Actions produced hij the Contact of certain Flames and 

Metals, 

Hitherto wc have applied ourselves to the investigation of 

electric 
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Effects of the Contact of Fla mes and Metals, 

electric effects only in the contact of the metals with each 
other, and in that of liquids with the metals and salifiable 
bases, even when this contact was followed by a chemical ac- 
tion. It has also been shown, that in a circuit formed of two 
parts of the same metal, if one of them were made red-hot 
near the points of fusion, an electric current would be esta- 
blished in the entire circuit, when it was closed, of such a kind 
that the side which was not heated would furnish positive 
electricity, and the other negative electrjcit 3 \ It has been 
found also, that the electricity developed in this pluenomenon 
had not sufficient tension to be rendered sensible with a con-' 
denser. 

We are at present about to occupy ourselves with another 
class of })hauiomena. Instead of taking a circuit cither wholly 
metallic, or of metals in contact with any liquids what- 
ever, we shall substitute for these last, inflamed gases, and 
we shall observe the ])hainomena which will be then pro- 
duced. The flames which we shall submit to experiment are 
those which proceed from the combustion of alcohol, of hy- 
drogen gas, or of a sheet of paper. 

I-<et us place on the capsule of w^ood or of earthenware w hich 
communicates with one of the plates of the condenser, a wire 
of [datinum, or a plate of the same metal of a decimetre in 
length, and which jnojccts beyond the edge of the plate; let 
us put the low^cr plate in communication with the ground ; let 
us plunge one of the extremities of the wire or of the plate in 
one of the flames of which we have just spoken : — if the metal 
attains the red temperature, it will take negative electricity; in 
the contrary case, it will acquire positive electricity. In these 
two circumstances the flame will always have an electricity 
oi)posite to that of the metal. To collect that which the flame 
takes, a bit of moistened wood is passed upon the capsule, which, 
not experiencing any combustion, performs the office of a 
conductor, and transmits to the coiidenser the electricity whicli 
it lias taken from the flame. 

A cojiper wire gives a similar result. In general, it ap- 
pears that all metals possess more or less of the property w hich 
we have just observed in platinum and in cop})er. Thus, a 
metal plunged in a flame fed by a current of hydrogen gas 
takes the negative or positive electricity, according as its tem- 
perature is more or less elevated, and communicates to the 
flame the contrary electricity. It now^ remains to determine 
the temperatures at which these phenomena are produced in 
each metal. Now, as the passage from one electric 4late to 
another is indicated by the absence of electricity, it follows 

that 
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that it sometimes hap;)ens that a temperature is communicated 
to the metal which does not give it any electricity. 

When the electricity acquired by the flame is received on 
one of the plates of the condenser, we can, if we choose, put 
this in communication with the ground by touching it with a 
bit of moistened wood. Although the flame, whilst it is con- 
tinually renewed, carries aw^ay with it the electricity that it 
has acquired in its contact with the metal, the experiment 
proves that the discharge takes place still more rapidly in 
operating as we have just indicated. But if, in place of 
touching the flame with a bit of moistened w ood, a plate of the 
same metal is used as that which is placed on the capsule, it 
is found that both become established in two different electric 
states ; the plate which is red-hot takes the negative clectri- 
citv^ and that which is less heated, the positive electricity. 

Entirely similar eficcts are obtained when these two plates are 
made of different metals : we believe, nevertheless, that their 
intensity is more marked in certain circumstances. 

When the jet produced in the flame of a w^ax-candle by the 
blow-pipe is used, the same effects are still found. 

Do tiiese phacnomena result from a friction of tlie flame on 
the metals; or arc they owing to an electro-motive action 
We incline to the latter opinion. It is conceivable that there 
might be a friction when a metal wnre is plunged in the jet of 
the blow-pipe; but in a tranquil flame, such as that produced 
by the combustion of alcohol, how could it take place ? Be- 
sides, how could two plates of the same metal and of unequal 
thickness, plunged at the same time in a flame, eacli of them take 
a different electricity from this cause, only that one has a tem- 
perature more elevated than the other ; if an electro-motive 
action be not adniilted? It is also very certain that these 
phaenomena do not proceed solely from a difference of tempe- 
rature in several parts of the same metal, for the extremity of 
a plate of platinum has been reddened by Mr. Fresiicfs ])ow'- 
erful lens without any development of electricity resulting 
from it. 

These experiments have not any relation with those of 
M. Ermann on the conducting properties of the flame of al- 
cohol ; they might perhaps have more with the researches of 
Volta on the combustion ofabitof amadou fixed to the extre- 
mity of a stem communicating with one of the plates of the con- 
denser. This illustrious natural j)liilosopher found that wdien 
the apparatus was in the open air unvitiated by j)roximity to in- 
habited places, the amadou acquired an excess of positive elec- 
tricity; wliich, according to him, proceeded from the ambient 
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air : he thence concluded that the air had always an excess of 
positive electricity. 

Ill our experiments we could not draw the same conclusion ; 
for we have sometimes one electricity, sometimes another, ac- 
cording to the temjierature of the metals. However, new re- 
searches will without doubt throw light on these phenomena. 

Fjlectric PJucnomena ^vcliich accompanij Combustion, 

The preceding experiments have naturally led us to inves- 
tigate what took ])lace during the combustion of certain bodies. 
A sheet of common jiayier rolled up, is placed on the wooden 
capsule ; it is set on fire, and then the flame is made to 
communicate with the common reservoir by the means of a 
piece of* moistened wood, in order tJiat the electricity may 
flow’ out more rapidly, and the paper acquires positive elec- 
tricity. If we operate in a contrary manner, holding the 
})aper in tliehand, and making the flame touch a bit of moist- 
ened wood })laccd on the capsule, it is found that the flame 
takes, on the contrary, the negative electricity. It may then 
be concluded 1‘rom tliese two exjierinu nts, that when a piece 
of paper burns, the jiajicr takes the positive electricity, and 
the flame the negati\e dcctiicit}. If alcohol be })omed into 
a capsule of co))per and set on fire, it will be found by the 
condenstr that the cajisiile acquires the positive electricity. 

Such uie the lescarche-. which we have made on the elec- 
tric effects produced by the contact ol* certain inflamed gases 
and metals, and by combustion. They are susceptible of many 
developments; but we have, notwithstanding, thought proper 
to take the libeity of communicating to the Acadeni} the first 
results which we have obtained in this class ol* jihamoinena. 


I^XXT. On a nexv Fossil Genns^ of the Order Enalio Sauri 
(()f Ckmybeare) : and on a new Species of Ichthyosaurus. 
ihj R. ftAllLAN, M,D,^ 

A BOITT sixteen years ago there w’as deposited by Lewns 
and Clark, in the cabinet of the American Philosophical 
Society, a fossil organic remain of some unknown marine ani- 
mal. During the expedition of these gentlemen u)) the river 
Missouri in the year 1804, this specimen was found in a ca- 
vern situate a few miles south of the river, near a creek named 
Soldier’s River. The nature of the soil at this locality they 
tlo not mention, but there can be little doubt of its being se- 
condary ; as a few miles down the river, at Council Bluflj there 

* From the Journal of (he Acad, of Kat. Sciences of Philadelphia, vol. iii. 
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are hills of considerable size, composed almost entirely of fossil 
marine shells and other organic reliquite in a fossil state. 

My attention was first directed to this specimen by Mr- 
T. Say, who with his accustomed liberality offered every as- 
sistance in deciphering the same. At first view I recognised 
it as a portion of the dental bone of an animal allied to the 
Saurian reptiles: a closer inspection proved its approxima- 
tion to the new fossil genus Ic/it/fj/osainiis ; an animal, as the 
name im]X)rts, uniting in its structure both the fish and the 
lizard ; having the head of a lacertian animal joine<l to the 
vertebrae of a fish, and extremities entirely sui genci is. For 
a full description of this highly interesting animal, together 
with another new fossil genus, the Plesiosaunis^ naturalists are 
particularly indebted to an able and elaborate essay, by the 
Kev. W. H. Conybeare and Mr. De la Beche (in the Trans, 
of the Geolog. Soc. 2d series, vol. i. part 1 ; and in vol. v.) in 
which they have described four distinct species of the Ich- 
thyosaurus. 

By the most critical examination of the present specimen, it 
is found to possess characters which incontestably render it at 
least specifically, if not generically, different from either. 

Our specimen, Plate HI. is rendered doubly interesting by 
its locality, being the first of the genus ever discovered on this 
continent. While we have to lament that so small a remnant 
of this animal has been snatched from oblivion, it still serves 
to display the utility as well as beauty of the doctrine ol the 
laws of co-existence in the parts of animals, when employed 
with that caution which renders it a legitimate instrument of 
induction. A perfect knowledge of these laws enabled 
Cuvier to establish important species, on data far less certain 
than tl)at now under consideration ; not to mention many 
others, the Anoplotherium medium was originally founded oii 
a portion of the lower jaw. 

From the data afforded by the account of the Ichthyosaurus 
above mentioned, the following would appear to be its generic 
characters: — Teeth fixed in an open sulcus, instead of separate 
alveoli ; consisting of two series only, one growing within the 
other ; anterior nares opening near the root of the snout, im- 
mediately before tlie lachrymal bones. Bones of the head and 
face, in number and structure, nearly resembling the Croco- 
dile ; bodies of the vertebrae concave both at their occipital 
and caudal surfaces ; legs four in number, terminating in a 
paddle, composed of a numerous series of polygonal bones, 
and attached immediately to the distal extremities of tltc hu- 
merus and femur; anterior extremities much larger than the 
posterior. Amphibious ? Oviparous. 


In 
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of the Order Enalio Sauri (e;/’ Coiiybeare). 

In order to demonstrate wherein the present differs from 
those species of the Ichthyosaurus already described, it will 
be necessary briefly to state their specific characters, which, as 
in most other instances, have been drawn principally from the 
teeth. 

1. L communis. Upper part of the tooth conical, not very 
acute, slightly aduncate, and thickly covered with prominent, 
longitudinal striae. 

2. 1. platyodon. Upper part of the tooth smooth and flat* 
tened, so as to present sharpened edges. 

S. /. ienuirostris. Teeth more slender than the preceding 
species, but is best marked by the extreme length and thinness 
of the snout. 

4. /. intermedins. The upper part of the teeth much more 
acutely conical than in species first ; and the striae less pro- 
minent, yet less ^lender than in species third. '^I'liese species 
vary in size : those of the first differ from five to fifteen feet, 
but the most gigantic belong to species second. 

The animal to which our specimen belonged may have been 
about six or eight feet in length. The remnant from which 
these observations were drawn is a portion of the dental bone 
of the right side ; its greatest length four inches, greatest 
breadth two inches ; alveolar surface three inches and a half 
long, three-tenths in thickness*. 

The most important diflerence betw^ecn the lower jaw of 
the Crocodile and Ichthyosaurus is, that the bones are not 
connected by true suture in the latter, but by squamous suture 
as in fishes 

In which circumstance our specimen perfectly corresponds, 
as is demonstrated by fig. 4. (a.) "I'he inferior and posterior 
edges being thinned and imbricated fur articulation with the 
angular lione. 

Tliei e are eighteen teeth in diflerent states of preservation ; 
the longest are seven- tenths' of an inch, two- tenths only pro- 
jecting al)ove the bone; the projecting })art enamelled, smooth 
and shining, land form ; the edges very sharp ; but this will 
be better understood by referring to fig. 1st. The bodies of 
the teeth are all hollow, and are firmly fixed in a longitudinal 
groove, there being no distinct, separate alveolae. The bodies 
of the teeth are in close contact throughout^ in which respect it 
differs from the other species of the Ichthyosaurus, the Plesio- 
saurus, and the Saurian rej)tilia: it differs, further, from all 
these animals in the following respect ; — the body of the bone 
is not perforated by a canal for the inferior maxillary nerve ; 
in place of which is observe<l a groove running the whole 

" C'onybcarc. 

F 2 


length 
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length of the dental bone, immediately beneath tlic alveolar 
portion, on the mesial aspect of the bone ; the bottom of this 
groove is perforated with foramina for the distribution of the 
nerves and blood-vessels, equal in number to the teeth {Le. 18). 

The process of dentition appears also to possess some pe- 
culiarities; being two series, one directly above the other, 
both hollow (the cavities in some instances filled up with cry- 
stallized carbonate of lime) ; the mode of shedding the teeth is 
similar, but the manner in which the inferior enters tlie supe- 
rior, differ'* from the animals above referred to; the inferior 
entering the cavity of the superior directly at the centre, and 
not at the side of the body. 

The inferior series are completed before they enter the 
upper. I could observe no a})pearance of a third series, exce})t 
indeed the cavity in the second. The teeth of this species arc 
neither conical nor striated, which is not the case in tlie other 
species, excepting the in which the suporiew por- 

tion is smooth, curved, and conical; the lower hall' striated. 

The extreme sharpness of the cutting edge of the teeth, and 
the juxtaposition of their bodies, ])rccliid(‘s the possibility of 
siq)posing the teeth of the upper jaw to have jiassed between 
those of the lower jaw, when the month was closed, as is the 
case in all tlie animals we have referred to in this paper. 

The I’ow of teeth on tlie inferior apjiear to have j>assed within 
those of the snpenoi jaw : tJiis sup})ositioii further >tren gth- 
ened by the worn appt'arance ol tJie sides of tlie teetli. 

^Iliis arrangement ol' the teeth, wliich would recjinre a jie- 
ciiliar configiirntion of the jaw^, together w ith the peculiar distri- 
bution of the iiifeiior maxillary nerve mentioned above, ap})ears 
to me to entitle this animal to rank as a new genus. In 
many respects it approaches ver}^ nearly tlie Ichthyosaurus, but 
is separated from this genus of animals bv tlu* peculiarities 
expressed above. M e })ropose to distinguish this animal by 
the following name and characters. 

S A L" R< ) CE Fii AEUs lauciform m. 

Goicric charartn Bodies of the teeth appioximatcd ; 
those of the su})crior and inferior jaws closing like incisors. 
Inferior inaxillary^nerve passing along a groove on the mesial 
aspect of the dental bone. 

Specific characters^ Projecting portions of the teeth smooth 
and lauciform. 

Plate III. 

Fig. 1. Tooth detached. Fig. .3. The dental bone, mesial aspect. 

2. Teeth in their sockets 4 <lcrinal aspect. 

magnified. a. n. articulating surface. 

a. The ^oung tooth. h. Dental bone seen from abo\c. 

On 
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On a ncxjo extinct Fossil Species of the Genus Ichthyosaurus. 

Soon after writing my last paper on the Saurocepkalusy my 
attention was directed to a sintdl fragment of petrified bone de- 
posited in the collection of British fossils in the Philadelphia 
Museum. 

This specimen was originally from Bath or Bristol, and is 
easily recognised, at first view, for a portion of the dental bone 
of some Saurian reptile ; though from the small size and crush- 
ed state of the specimen, and from its being in some degree 
imbedded in a matrix of calp, it was at first difficult to as- 
certain to what genus it belonged. 

Nevertheless, an attentive examination of this portion of 
dental bone, a little more than an inch in length, and con- 
taining six teeth, enabled me eventually to ascertain the fol- 
lowing facts. 

Tile remnant is six-tenths of an inch high, and five-tenths 
broad at the alveolar aspect. The largest teeth (for they vary 
in size) are ’fio of an incli long, projecting thre(‘-tenlhs above 
the bone; the projecting portion being marked with closely 
arranged, longitudinal strim ; a few widely se}»arated longitu- 
dinal lines mark the buried portion of the tooth, and the whole 
tooth is colloidal from the base to the apex. 

In the mode of dentition this animal icsembles tlie C7’ocodile; 
but itdill’ers in having the ti^elh set in a continued groove, in- 
stead of separate alveoli. It varies from the Plesiosmn ns in 
tlie same respect, and in the teeth, though conical, being not 
so long pro[)ortionably, nor in the same degree aduncate as» 
in that animal It shoidd be remembered that the teeth of 
animals of this order vary in the latter respect even in the 
same jaw, as is particularly the case in the /. inter medins. 

Our specimen totally differs from the Sauroecjdialusy in 
the relatixe size, form and proportion of tlie teeth and dental 
bone, and in the bodies of the teeth not being approximated 
or contiguous. 

It resembles the IchiJujosaurus in the relative proportions 
of the teeth, in Jiaving them set in a groove, and in its mode 
of dentition. It approaches most nearly to the /. communis in 
the general appearance of the teeth, but differs from that spe- 
cies in their relative size and form ; these bodies being more 
aduncate in the latter. 

It difiered from all the four species in the greater relative 
thickness of the dental bone. In fine, it no more resembles 
these species, than they respectively resemble each other. 
Froin ihcsc data I am led to believe the present specimen to 

have 
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have belonged to a species not before described, and propose 
to denominate it Ichthyosaurus coniformis. 

Plate III. 

Fig. 0. (a.) Tooth of the natural size in dtu, 

7. do. magnified. 

8. do. transverse section do. 


[For the following note we are indebted to the Rev. Mr. Conybeare. — Edit.] 

“ Fn reference to this paper, \fr. Conybeare observe^, that, judging from 
the data afforded by the i)resent figures, the tooth ascribed to Ichth^oaaw'ua 
coniformta does not appear to him to differ from those of /. communia suffi- 
ciently to warrant the establishment of a new species: — the onl} differences 
described are a less degree of aduncation in the tooth, and a greater thick- 
ness in the dental bone, but as it should appear that Dr. Harlan drew his 
conclusions from comparison not with other actual specimens, but only with 
the engravings in the Gtolagical Traiuac turns, some hesitation must be felt 
in admitting them, especially as the aduncation of the teeth in I. coinvuinia 
is itself very slight , and the character of their stria' is but faintly marked 
in many impressions of the lithographic plate in the T ransartions, 

“ Mr. Conybeare wishes, howe\er, merely to postpone the adoption of this 
new species Ichtlnjo^aui'iia until these points (an be determined by the 
comparison of actual specimens, which he hopes to facilitate by transmitting 
some teeth, &c. of the species previously ascertained, to America. 

“ The Srturocephalua (Joes not yet appear to have been found in England, 
and forms an important addition to the very interesting class of fossil Saun** 


LXXII. Lava found on the Sands fiear Boulogne. By 

lloBERr Bakewell, E ^ q . 

To the Editors of the Philosophical Magazine and Journal. 
Gentlemen, 

W HEN I wi>s at Bouloprne in September last, I was in- 
formed that masses of lava, of different sizes, were fre- 
quently found on the sands west of the harbour. M. Dutertre 
in the lower town had several specimens, from which he 
obligingly broke one to give me a ])art. 

T he lava is of a darkish gray colour, porous, but extremely 
hard, and filled with grains of olivine ; it bears a close resem- 
blance to the lava from the Puy de Nugerre in Auvergne, de- 
scribed in the second volume of my Travels in the Tarentaise^ 
&c., except that the latter contains no olivine, at least in tliose 
parts where I examined it An inquiry suggests itself of some 
importance in Geology — Are these masses of lava which are 
left on the sands after high tides, merely fragments that have 
been thrown out as ballast somewhere on the coast ? Or are 
they derived from volcanic rocks hitherto unnoticed in Bri- 
tanny or Normandy, which, like tliose of Auvergne, may 

have 
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have been erupted from beneath the granite, and intermixed 
with it on the surface ? If the latter, we may well conceive 
that fragments brought down by the rivers might be washed 
by the tides and currents as far west as Boulogne. 

Yours truly, 

Torrington Square, Dec. 10, 1824. RoBT. Bakewell. 

P.S. — M. Dutertre had other specimens of a different cha- 
racter, of which the volcanic origin was more problematical : 
one semivitreous, containing globules of metallic tin. He had 
also a very large deep yellow topaz found on the shore. 


LXXIII. Introduction to the Seventh Section of Bessel’s 
Astronomical Obsei'vations, 

[Concluded from p. 340.] 

T\/fESSRS, Rosenberger and Sclierck have found the proba- 
ble error of observation from very numerous comparisons, 
= 1"\541, which determination may be assumed to belong to the 
zenith distance 4.5°; applying to this determination the in- 
crease of the probable error depending on the zenith distance, 
which has been given in the 7th article, the probable errors of 
an observation with Cary’s circle wdll be for the zenith distances 

O'* 45° 60° 65° 70° 75° 80° 85° 

«.±r-517; r'-341; V-353; l"-362; \"-3H5; V'‘633; 1 '775; 2"'286. 

A former determination gave the probable error of a mean 
of four observations of a Urscc Minoris in zenith distance 
36° =0*''6845, likewise independent of the errors of division; 
according to tlie present determination, it would be =0''’77: 
tlie difference may be accounted for by the uncertainty of the 
error of collimation involved in the second, and perhaps like- 
wise by the greater care taken in observing the pole-star. 
Besides these contingent errors of observation, every zenith 
distance has the error arising from tiie peculiar error of the 
individual divisions on which they depend : this later one 
might have been entirely avoided, if these divisions had been 
determined directly by my method, as I first intended, but 
was prevented from doing by other business and by the near 
prospect of obtaining Reichenbach’s circle. The probable 
quantity of the remaining error of division is found by tlie 
zenith distances of the above-named 38 stars, measured in both 
positions of the instrument, to be =1" 004; so that the pro- 
bable error of the mean of an observation made in the same 

position of the ii strument, is = // J (l''-004)®+ ~ | ; By this 

formula, the probable errors of the single determinations and 
tlie most probable declinations have been computed as follow : 

a Auriffm 

o 



416 


Introduction to the Seventh Section 



Probable Errors. 

Most probalile 
Declination for 1815. 

Probable 

Errors. 

East. 

West. 


it 

ti 

o 




et Aurigae 

1-05 

l-‘24> 

1-06 

1-26 

45 

47 

44-72 

0*57 

* Cygni 1 

1-11 

' 1*22 

1-09 

1-25 

44 

37 

26-21 

0*58 

a Lyrm 

1-07 

1-06 

38 

37 

4-01 

0-75 

a Geniinorum 

1-06 

1-05 

32 

16 


0*75 

/3 

106 

1*05 

28 

27 

44-11- 

0-75 

/3 Tauri 

1-08 

1*08 

28 

26 

20-09 

0-76 

a Andromedai 

1-07 

1*07 

28 

4 

3-28 

1 0*76 

a Corome 

1-07 

1*07 

27 

20 

3t-61 

0-76 

a Arietis 

1-16 

1-10 

22 

34 

5611 

0-80 

a Bootis 

l-Oo 

1-07 

20 

9 

0‘73 

0*75 

a Tauri 

1*07 

1-11 

16 

7 

37-29 

0*77 

/3 Leon is 

1 l‘U 

' 1*10 

15 

36 

20-92 

0-79 

a Ilerculis 

1 -09 

1*07 

11- 

36 

32*52 

0-76 

a Pegasi 

1 1*10 

1 ‘08 

14 

12 

1 1 -9 !• 

0-77 

y 

1 1-0.3 

, l-Ofi 

11- 

9 

13-02 

0*75 

a Leon is 

, l-0() 

, 1-07 

12 

.31 

59*71 

0-75 

« Ophiuchi 

1 -08 

1 1-08 

12 


10-37 

0*77 

y AquiliJe 

1 07 

1-07 

10 

10 

1 2-28 

0-76 

OL — — 

1-05 

1 1-01 

8 

23 

1 1 -89 

1 0-74 

a Orionis 

1-07 

1 -09 1 

7 

21 

4. ■5-21 

1 0-76 

a Serpenti^ 

, 1-07 

I I'lO 

7 

0 

33-37 

0-77 

/3 Aquilm 

, 1-06 

1 1 -0,3 

5 

.37 

9-29 

0-7.3 

a Can is Min. 

1 1-0.) 

1-05 ! 

5 

11 

23-13 

0-75 

« Ceti 

1-31. 

1-19 1 

3 

21 

23-46 

0-89 

|3 Virginis 

1 -09 

1*09 1 

2 

4S 

23-20 

0*77 

a Aquarii 

1 1-35 

1-19 ' 

— 1 

12 

48-98 

0-89 

a Hydra* 

J-19 

1-15 

— 7 

51 

44-39 

0*83 

/3 Orionis 

1-15 

1-13 

— 8 

25 

27-36 

0-80 

a Virginis 

1-03 

1-04 

— 10 

1 1 

33-88 

0-73 

1 a Capricorn! 

1-12 

1*09 

— 13 

4 

20-91 

0-78 

2« 

1'17 

1-35 

— 13 

6 

40-6 4 

0-89 

1 a Librae 

117 

1-18 

-15 

13 

14-64 

0-84 

2 a 

1-13 

1-19 

— 15 

15 

58-17 

0-82 

a Can is Maj. 

1-04. 

1-04 

— 16 

28 

14-68 

0-73 

a Scorpii 

1-14 

1-28 

— 26 

0 

39-17 

0-85 

a Pise, austr. 

1-38 

1-22 

-30 

36 

2-81 

0-91 


The greater pari of these observations have already been 
computed by Professor Littrow: his results in general agi ee 
with the present ones, altliongh the cliangc of form of tlie ele- 


ments 
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of Bessel’s Astronomical Observations, 

ments of calculation, the further continuation of the observa- 
tions, and the mode of taking the means, have produced some 
differences. The comparison of tliat computation with the 
catalogues of Pond, Oriani, and Piazzi, showed, however, that 
my observations give the declinations further south ; this 
caused new examinations of the division^, the results of which 
have been used. But these examinations created as little 
doubt on the general correctness of the results, as the former 
ones ; nor can a flexure of the telescope of this instrument be 
apprehended, for both ends and the middle of it are fastened 
between the two parallel circles, one of which has the divi- 
sions on it. I trusted, therefore, that in process of time a con- 
firmation of even the greatly deviating results would take place ; 
and I endeavoured, from the commencement of the observa- 
tions with the new instrument, to take such measures as would 
render its decision as complete as ])ossible. I have here pre- 
sented to the view ol‘ the astronomers these measures, and now 
offer, without any lurther explanation, the results ofniy obser- 
vations of the 36 stars, made with Reichenbach’s circle, till the 
end of this year ( IS21 ). 


a Auriga* ^ 

a (\Ngni J 

« Lyra* 
a (k’lninoi. 

/5 

/3 Taiiri 
a Andromod. 
a. Corona* 
a Arictis 
a. Ituoli-) 

« Tauri 
/3 Lc«>nis 
et. lleii'lllls 

a IVga*%i 

a. I^euru^ 
et. Opliiiiclii 
y A(|uiljp 


Declinations for 1820. 



1 i:ast. 

i 

j 6 I Piob 

,'We.t. 1 

1 

5 

0 / 

45 4H 

, 1 1 

9 20 24 0-32 

8-63 I: 


0 6') 1 : <Ul 


9-11 


U 2Sri4 23 0.32 '2804 

CS.r,i|i4 0 43 . 29.03 

38 37 1744 It' O 30 18-<)3 
32 16 J I '26' 19 03.3 i‘2o-86 
■28 27 6-07 28 0 31 I 5-05 
28 26 40-6 • 33 0-31 40- 12 
28 5 46'7<>30 0-31 146 48 

27 19 3410 30 0-31 34-7^ 
22 36 22- 19 16 0-34 22*4^ 


20 7 25'.3242 u-30 

16 8 17 02',3() 0-31 
I.S 34 40-23|13 0-.35 
14 36 10-41,17 0-33 
14 14 1913'19 0-33 
14 10 .30-1 8 j22 0-32 
1-2 30 43 59 22 0-.32 


u Orioiiis [ 

a, Serpeiitis | 

/3 Aqiiilce | 

a Canis Min. 
et Ceti I 

/3 Virginis 1 

et Aquarii | — 

Vol. 64.. No 


10 10 53-82 

8 24 0-3-2 
7 21 50-48 
6 59 5470 

3 .37 .30-73 
5 40 40*41 
3 22 37*67 
2 46 42*79 

I 11 25-86 


24 0-52 
47 0-30 
28 0-31 
21 0-53 
127 0*32 
133 0*30 
15 0-34 
3 0*53 
19 0-33 

320. 7>r. 1824., 


1-2.3-53 

17 - 30 
|39*87 
I0-46 

18- 96 
156.26 
|43*.38 
,x3*7.3 
|54-12 

106 

' 50-90 

54*96 

50-93 

40*23 

37*66 

42*82 

2514 


O* Prol). I 
Kiiors. 

_ ^ 

•28j 0-31 
20, 0*38 
•22' 0-32 
16 0-41 I 
20,' 0-32 1 
34i 0-31 
44| 0 30 
19, 0-53 I 
26 0*31 
39 ' 0-30 
20| 0*32 
40 0 30 
30 0-31 
I7l 0-33 

16, 0*34 
15 0*34 

17. 0-33 I 
28 031 

21 1 0-32 

:23 o 32 1 
150; 0 30 I 
i26, 0 32 I 
3l| 0-31 
26, 0*32 
4Q' f».on 


Most )>iubablc| 
Declinations. 


48 0*30 

I 1 4 ! rx.fytL 


0*35 I 
0*35 I 

0*31 ' 


Errors.] 


43 48 912|018 

44 38 28-47|0*18 


38 37 
32 16 
28 27 
28 26 
28 5 
27 19 
22 36 
20 7 
16 8 
15 34 
14 36 
14 14 
14 10 
12 50 

12 41 
10 10 
8 24 
7 21 


17-77 0*24 

21- 05 0-23 
5-54, 0-22 

40-40, 0-23 
46*59 0*22 
34-44 0-22 

22- 32, 0*23 
25*43 0*21 
17-16 0-22 
40 04 0-24 
10-45, 0-24 

19 - 05 , 0*24 
56 22, 0-23 
33 58 0*22 
5.5-66, 0*24 

53- 97, 0-23 
0 69, 0*21 

50 69 , 0-22 

54- 84’ 0-23 

0-23 
021 
0-24 
0-29 

0*23 


50-84 

40*32 

37-67 

42 - 81 , 

25-48 


3 G 


Hydr® 
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The relation of my two catalogues to one another, and to 
those of other astronomers, may be seen from the following 
comparison, in which the proper motion of stars has been so 
assumed as it results from the places for 1755. 



Annual Variation. 

Differences from 


1820. 

1 

— . 

iSeculai- 

Variat”. 

1 1 1 Pond. 

Bessel Piazzi .Oriani Bnnkloy .Nautical 

1815. 1800. 1 1811. 1813. 

1 f ^ 1824. 


a Aurigffi 
« Cygni 
« LyrsB 
« Geminor. 

^ 

/3 Tauri 
a Andromed. 
a Corona? 
ee, Arietis 
a Bootis 
a Tauri 
/3 Leon is 
a Herculis 
ds Pegasi 

flc Leonis 
a. Ophiuchi 
y A^uilx 

dB ■■ - ■ 

a Orionis 
a Serpentis 
/3 Aquilae 
a Canis Min. 
a Ceti 
^ Virginis 
a Aquarii 
a Hydrte 
Orionis 
a Virginis 
1 a CaprieorJ 


4- 4 47« -<>‘627 
-i-12-563l 4^227 
-h 2-9621 + 0-291 

- 7190 -0-527 

- 8-087—0491 
+ 3-712 -0-540 

+ 19-906+0-004 
-12-483+0-296 
+ 17-350-0-247 

-19-009 +0-216 

+ 7*853; -0-401 

—20-083 —0036 

- 4-614 i- 0-387 
+ 19-258 4 0-116 
+ 20-028 —0-017 

- 17-310 —0-233 

- 3 125 4 0 400 
+ 8-286 +0*376 
4- 9-002 f 0-384 
+ 1-267 -0-473 

-11-791 +0-349 

+ 8*488 +0-369 

- 8*737 -0*422 
+ 14-491 -0-319 
-20-289 -0*033 
+ 17*195 +0*227 
-15*273 -0*273 
+ 4*661 -0*411 
-19027 +0*153 

+ 10*581 +0*411 ’ 


- 1*03 
4 0-53 
I 1-01 
-2-27 
-1-77 
- 1-68 
-3*78 
-2-28 
+ 0*57 
+0*25 
-0-54 
+ 0-47 
-1*05 
-0-83 

-3*06 
-0-39 
-0-97 
-0*31 
-0-84 
+0-91 
-0-47 
+0-84 
- 0-82 
-1*72 
-1-05 
+2*45 
+0-96 
+ 0*22 
-1*34 
-2*47 


' +1 88 
1 +2-42 
+ 2*39 
+ 205 
+ 1-57 
42-02 
1 +3-15 
• +^2*71 
! 1 4 2-69 
’ 1+2-45 
i ,+2-54 
I 1+2-09 

I 3-18 

+4-13 

' 4-2-98 
+ 2-61 
+3-27 
' +3-34 
+3-43 
+3-60 
+3-24 
+ 4-39 
+ 4-22 
+3-15 


I -0-12 
5 +1-53 
) 4 2-23 

; -005 
' —o 54 
! + 0-60 
> 4 0-41 
+2-56 
I +0-68 
1 +1-57 
t -016 
I +1-96 
i +2.55 
i +1*95 

i +3-78 

4-2*42 
+ 2*34 
+4*03 

-f 2*31 

+ 1*31 
2-16 
+5*16 
+ 0-68 
+4*33 

+2*19 

+4-48 

+4*68 

+ 4-22 

f.4-69 

+4-59 

r aprico 
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2 a Capricor.| 
1 et Ltbrte 
2 « ■ -- 
at Canis Maj 
u Scorpii 
at Pi-^c. austr.l 

Mean of the 

Ifrom » Aurigse 


Annual Variation 


1820 . 


+ 10*609 
- 15-405 
- 15-374 

- 4-483 

- 8*649 
+ 18*836 

'difl’crcnces 
to /3 Leoiiis 


Secular 

Variat". 


+ 0*411 
+ 0*311 
+0313 
- 0*380 
4 0*484 
+ 0*149 


« Herculis to « Ceti 
^JVujjinis to « Pi‘'C. austr.| 


Differences from 




— 


Pond. 

Bosbcl 

Piazzi 

Oriani 

Brinkley 




Nautical 

1815. 

1800. 

1811. 

1813. 

Catal, 

Alman, 

1824. 

-4-'l6 

4-4-65 

+3*68 

+ 5 ' 62 

// 

+5-35 

+6-49 

+ 1-57 

+ 2*54 

... 

+ ... 

+6*66 

+7-27 

-0*03 

+ 2-94 

... 

+4-76 

+4-65 

+ 505 

i^OlO 

-t 2 05 

+5-36 

+ 1-59 

+516 

+ M5 

+ 0*52 

+3-05 

f2*65 

+5-57 

1+5-74 

+4-00 

+0*03 

+3-80 

+ 3-71 

;+ ... 

!+ ... 

N 2*68 

-0*95 

+ 1-57 

4 1-73 

+ 1-98 

1+2*33 

+0-89 

-0*73 

+2*77 

4 2-54 

+2-65 

|+3‘46 

1+275 

- 0*27 

+3-02 

+ 3-53 

Bgga 

1 f 4-58 

1+4*29 


Kbnigsberg Refractions, 


Z.D 

et . 

A. 

X. 

30 

1*76138 



35 

1-76129 



10 

1-7^121 



45 

1*76103 


1*0018 

50 

1*76081 


1*0023 

55 

1*76050 


1*0032 

60 

1-76000 


1*0046 

61 

1*75988 


1*0049 

62 

1*75973 


1 *0054 

63 

1*75957 


1 *0058 

64 

1-75939 


1*0063 

65 

1*75919 


1*0068 

66 

1*75896 


1-0075 

67 

1*75871 

11-0083 

68 

1-75842 

1*0092 

69 

1-75808 


1*0101 

70 

1*75771 


1*0111 

71 

1*75726 


1*0124 

72 

1-75676 


1*0139 

73 

1-75615 


1*0156 

74 




7.5 

1-75457 


1*0197 

76 

1*75355 


1*0220 

77 

1*75229 

1*0026 

1*0252 

78 

1*73072 

1*0030 

1*0299 

79 

1*74876 

1*0035 

1*0357 

22 

1*74623 

1*0041 

1 0420 


Barometrical 

Correction. 

Paris 

lino. 

/s. 

325 

— 1023 

.326 

— 889 

327 

-- 756 

328 

— 624 

329 

- 491 

330 

— 360 

331 

— 228 

332 

- 97 

333 

-f 33 

334 

+ 164 

335 

+ 293 

336 

+ 423 

337 

+ 552 

338 

+ 681 

339 

+ 809 

340 


341 


342 


343 


344 


345 



The logarithm of the 
refraction expressed in 
seconds, with five de- 
cimal figures, is =x 
log. tang s + ^+A./3 — 
7A.t'+x 

where t signifies the 
centesimal degree of 
the thermometer at- 
tached to the barome- 
ter. 


The readings of the 
Konigsber^ barometer 
are to be increased bj 
+ 0-503. 

The refractions given 
with the observations 
to the end of the year 
1 821, require to be mul- 
tiplied by the following 
factor. 




— 20 ® 

1-000625 

-10 

1—0-00445 

0 

1-000280 

+10 

1-O-OOllQ 

20 

1 + 0-00033 

30 

1 + 0-00170 

40 

1+0-00325 

50 

1 + 0-00489 

60 

1+0-00635 

70 

1+0-00767 

80 

1+0-00879 

90 

1+0-01000 
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Inlt oduction to tht Seventh Section 


Thci mometiical Conechon Jor the hue Fahrlmilii 
Thei mometet . 


-25° H-6787 

— 24 +6688 

— 23 +6588 

— 22 +6489 

—21 +6391 

+ 6292 

— 19 +0193 

— 18 +6095 

— 17 +5998 

— 16 +5900 

— 15 +5802 

— 14 +5705 

— 13 +5608 

— 12 f5511 

— 11 +5415 

~lF +5318 

— 9 + 5222 

— 8 +5126 

— 7 +5030 

— 6 +4935 

— 5 +4839 

— 4 +4744 

— 3 +4649 

— 2 -r4555 

— 1 + 4460 I 

^ + 4366 

+ 1 +4272 

2 +41^8 

3 + 4084 

4 + 3990 

5 +38^ 

6 +3804 

7 +3711 

8 +3618 

9 + 3526 


+ 3434 
+ 3342 
+ 3250 
+ 3158 
+ 3066 




r- 

+ 15° 

-f- 2975 

16 

+ 2884 

17 

+ 2793 

18 

+ 2702 

19 

+ 2612 

20 

+ 2521 

21 

+ 2431 

22 

-f 2341 

23 

+ 2251 

24 

+ 2162 

25 

+ 2072 

26 

1-1983 

27 

+ 1894 

1 28 

1 +1805 

29 

+ 1716 

, 

1 +162S 

31 

H 1539 

3‘2 

T 1451 


■i 1363 

j 1 

+ 1275 

' ~jr 

+ 1188 

36 

+ 1100 


+ 101 i 

1 

38 

+ 926 

1 39 

+ 839 

' 10 

+ 752 

41 

f 66 5 


42 + 579 

43 h 493 

44 + 407 

~45 + 321 

46 + 235 

47 + 149 

48 + 64 

49 — 21 

— 106 

— 191 

— 276 

— 361 

— 445 I 


55 I — 529 



2 : 

— 529 

— 613 

— 697 

— 781 

— 865 

— 918 

— 1031 
-1114 
-1197 
-1280 

— 1363 

— 1415 
-1528 
— 1610 
-1692 

-ittT 

-1855 

— 1937 

— 2018 
— 2100 
— 2181" 
— 2262 

— 2i43 

— 2423 
—2501 

— 2584 

— 2664 I 
-2714 I 

— 2824 ' 

— 2904 

— 2984 

— 3063 

— 3142 

— 3222 j 
-3301 I 
~3379 
-3458 
-3537 
-3615 
-3694 
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hiiroduction to Bessel's Astronomical Observations. 
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LXXIV. Decas tertia novarum Planiarqm Succulentanim; 

Autare A. H. Haworth, Soc. Linn. Lond. — Soc. Horticult. 

Loud. — necnon Soc. Ctrsar. Nat. Curios. Moscoviensis Socio^ 

^c. SfC. 

To the Editors of the Philosophical Magazine and Journal. 
Gentlemen, 

A THIRD Decade of New Succulent Plants, I have here- 
under the satisfaction of forwarding to you, which, it is 
hoped, will find an early admission into your valuable Maga- 
zine. This Decade is composed of minute descriptions of un- 
recorded species of the genus Mesembrpanthemum ; forming, 
indeed, a splendid addition to that extensive and interesting 
group — all pretty recently discovered in the Cape countries 
of Southern Africa, by the enterprising zeal of Mr. Bowie ; 
and all sent safe to the Royal Gardens of Kew, through his 
skilful management in the packing and transmittal of succu- 
lent seeds and roots. 

In those well-conducted gardens, these fine plants seem 
really to be quite at home ; and have (except three) already 
produced their fructifications ; and many of them, as Mr. Bowie 
himself assured me while we were examining them, have al- 
most exactly the face or appearance which they usually as- 
sume in their own remote and native land. 

The descriptions, therefore, which here follow, ought at 
least to be tolerably good ; although the writer, ever diffidently 
fearful of his own powers, barely hopes that they may be suf- 
ficient to enter upon the records of the science which he loves, 
and only there remain, till others shall appear from abler 
hands. I remain, gentlemen, 

Your most obedient servant. 

Queen’s Elm, ClieUea, Nov. 19, 1824. A. H. Ha WORTH. 


Classis et Ordo. Icosandria Pentagynta. 

GenuSy Mesembry an j’h em u m. 

Sectioy Carinantia. 

Acaulia : foliis dense decussatis erecto-incurvis acute 
triejuetris carinatis acinaciformibusve, subtnberculatim 
magnipunctatis : scapis ramosis conspicuis : corollis 
luteis. 

Species. 

scapiger. M. (The great scaped), foliis carinato-lriquetris vi- 
1. ridibus margine punctisque asperiusculis : scapo valido 
subpaniculato ancipiti. 

Floret Aug, Sept. G. H. %. 


Desrriptro, 
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Dcsct'iptio. M. bellidijlori habitu, at longc niajus ; 
foliis integerrimis, basin versus depresso-semicylindri- 
cis, pone medium acute carinatis. Scapus erectus semi- 
pedalis plusve, bracteis magnis acute carinatis gladii- 
formibus, mucrone membranaceo albo incurvo finien- 
tibus, basi deciirrentibus : peduncuU subunciales at- 
que ancipites clavellati riigosiusculi superne bracteo- 
lati. 

Calyx facile niediocris (ratioiie plaiitm inagnitudiiiis), 
foliolis quinque longis suba^qiialibiis aciiminutis, om- 
nibus sine membrana ordinaria. Flores fla\i (an po- 
mcridiani?) petalis ordinariis externe saturatioribus at 
superne aliquantilliim subindc purpurascentibus, ca- 
lycuin longitudine. Gcrmcn mediocre altissime quiii- 
qucporcatum, porcis oblusis. Sfyli quinque graciles 
siibukiti, sub lente marginibus rainentaceo-ciliatis. 

Obs, Species couspicua, distinctissima, pone M, ca- 
rinantem locaiulum. Floreiu uituin Aiigusto mense 
solum dissecavi. 

Secti o, V A G I N' A 1' A . 

Species, 

uc titan ^ulum, M. (sharp-angled), foliis subrectaiigulatim tri- 

2. quetris acuminatis iiicurvo-recurvulis viridibus, mar- 
giiiibiis asperiusculis. 

Floret G.H. h. ^ 

Ohs. SulFrutex erecto-dumosus, longc humilior quam 
M. curium a Nob. cui simillimum, sed foliorum mi- 
norum marginibus acutioribus, asperioribus. 

Ohs. M. curium B Nob. est 31. liamatum Willd. 
et forte vera species. 31. curium y poliium Nob. est 
etiam forte distiiictum ; magis strictum, foliis minoribus 
gracilioribus. 31. hamatum Willd. magis approximat 
3d, vaginaium Nob., et locum ante illud obtinet. 

Ohs. Ut in Capensibus aliis, statu ra variat. 

/3, fere duplo gracilius, eadem altitudine. 

SectiOj A UREA. 

Species. 

cymbifolium, M. (greater boat-leaved), foliis cymbiformibiis 

3. pallide viridibus grand ipunctat is, ramis paucis ancipi- 
tibus canis. 

Floret * G. H. ^ . 

Obs. Speciesdistinctissima,nullivaldcafline. SuflVutex 

secundo 
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' secundo tertiove anno pedalis suberectus, ramis gracili- 
bus paucis, et fere diirissimis, 

Folia vix uncialia fere oinninb distincta, seu basi 
superne solum minime coalescentia, trigona, sed valde 
compressa ct ventricose carinata (inde cyinbiformia) 
obtusula, cum inucronulo exiguo albo recurvulo. 
Nondumproduxit flores, locus exactus ergo in syslemate 
norinihil dubius, atobfoliorum singularem insertionem 
forte pone M. glaucum est. 

Scctio^ CoRAl.LINA. 

Species. 

productum. M. (great-cupped), floribus terminalibus ternis : 

4. foliolis calycinis duobus alte })rodiictis. 

Floret Jul. Aug. G. H. ^ . 

Descript io. SufFrutex firnius erectiis ramosiis se- 
cundo anno pedal is, cortice laevi castanco badiovc. 
Folia alliniuin more rainulorum apicibus conferta sub- 
imcialia subincurvo-recurviila obsolete trigona, soepiiis 
j)liis minus glauccsccnlia, angulis obtusissimis : ad lucem 
pellucenler punctulata, 'punctulis sub Icnte rotundatis 
confertis distinctis, aids (punctis) quam caeteris dupli> 
major ibiis : apicibus (foliorum) subinde abniptc acute- 
que recurvulis. Flot'es tenninales ternati, rariiisve so- 
litarii, aiitemeridiani inediocres inodori ; in plantis ])e- 
dalibus quasi paniculati, et super peduiiculos ciirvatos 
bibracteatos insidentes; bractcis infra pedunculi me- 
dium, et omniuo sed diinidiatim foliiforiidbus. Calyx 
(cum germinc) turbinatim obpyramidalis, foliolis 
quinque, honim duobus exterioribus quam emteris dii- 
plo pi lisque longioribiis et valdc foliiformibus ; tertio, 
quarto, quinloque ordinariis, at panim longis. Corolla 
dilutissime rosea, petalis valde inocqiialibus, interiori- 
bus (pedetentim) omnind filamentiformibus. Fila- 
menta vera anthcras parvas pollinifcras erectas stra- 
mineas finientia. Styli quinque erecti lanceolati ra- 
mentacei lutei, inter filamenta dupld longiora recon- 
diti. Capsula inagna turbinata quinquelocularis. 

Ohs. Nulli maxime afRne, sed Mesew. slipulacco 
forte magis approximat, et ante -id sine dubio locarem. 

Scctin, Planifolia. 

ff C/alycibus subpyriformibus, See. Nob. Fevis. Plant. 
Slice. JG7. 

Species. 

crassicaule. M. (flat-leaved, strumous,) foliis lorato-acuminatis 

5. viridibus glabris ; caudice brevissimo crasso. 

Vol. 64. No. 320. Dec. 1824. 3 H 


Floret 
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Floret Maio. G. H. *2 . 

Descriptio, Caudex senectus cariioso-incrassatus 
subramosiis (tertio anno) vix iincialis, bubrotundatus 
ramiferus. Rami pauci crassi biiinciales expansi. 
Folia conferta affinium more, viridia incurva, denique 
saepe recurvula, et inter crassiora (sua3 sectionis). Florae 
antemeridiani tcrminales ternati pallidc lutescentes 
ut in affinibus, verno tempore, stplis fere null is. Pe- 
du7iculi quad ri-sexve-brac tea ti, hracteis plus minus re- 
inotib, per paria foliiformibus, a calyce semper dislan- 
tibus. Foliola calijcina quincjue, honiin quatiior Fore 
aequalin, quintum (juain cietera min us. Vidi im- 
primis in Regio Horto Keweiise, A. 1). 1822. 

Ohs, Post M^escm, pallcntem Ailoni ciii simile certe 
locandum. 

liibtanter dignosciUir strumoso caule tbliisque planis 
viridibus. 

Seciioj Digjth’lora. 

Species, 

ac^iminatiim, M. (long-cupped), I’oliis acumiiintis \iiidil)us, 

6. Foliolis caljciiiis duobus alte })roduclis. 

Flo) et A ug. Sept. G. H. ^2 • 

Descriptio, Suffrutex 1 — 2-jie(Ialis erect us (^el Ib- 
liorum onere sen sini ilejectus), ramis numerosis erec- 
tioribus. Folia \aldc iiumcrosa, in adiillis e trigono- 
semiteretia, breviter acuminata. Flores solitarii ter- 
minales mediocres. Corolla antemeridiima nitide nivea, 
demuin rubedinis minutissima tinctur/i, externe })ra‘- 
cipue. Petala affiiiium more angustissima. Filavienta 
et anthera' spuria, exteriores alba\ Filament a vera 
breviora, antlieris aurantiis polliniFeris, petalis triplb 
humiliora. Stpli quinque erccti subulati aibi, interne 
planati, antheraruni altitudinc. Gcrmcn est conuni 
obtusissimum quinquangulare. 

Obs, Post Mesem, sulcatum Nob. ciii simile, siiu' 
dubio locandum, sed ah eo discrej^at caulibiis graci- 
lioribus debilioribus, foliis erectioribus longioribus ct 
forte crassioribus sive minus planatis; et al) omnibus 
(suae sectionis) facile dignoscitur fbliolis duobus ca- 
lycinis foliiformibus quam cseteris acuminatim 2-3-i)lo 
longioribus. 

Sectio^ SpiNui.irERA. 

Species, 

longispinulum. M. (rosy-cupped yellow), ramis procumbenti- 

7. bus, basi nodoso-strumosis : foliorum spinulis elongatis. 

Floret 
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Floret Aug. — Nov. G. H. ^ . 

Descriplio. Suffrutex dodriintalis, ramis paucis te- 
relibus sai})iiis procuiiibentibus, apicibus assurgentibus; 
caudice nodisque iiifimis ramoriun senectule iiicras- 
satis, et sa'pe spinulas 5 — 7 lineares (c persistente 
costa foliorum) gerenlibiis. Folia subuncialia ct inter- 
nodiis longiora, linearia canaliculata viridia, obsolete 
papuloso-iiitentia iiti ramiili jnn lores, l^lores ^nUtme- 
ridiani tcrniinales sac^pe solilarii, pedunculis validis 
longis tereli-clavatis adscendcntibiis. Calyx foliolis 
quin(jue suba^qualibus ordiiiariis, membranis ante flo- 
rescentiam plus minus roseis; /^c/r^/Z^pfillide flavis stra- 
inineisve; more affiniuni angustis, interioribus pede- 
tentiin minoribus subantheriferis. Stamina sen fila- 
inenta paululum sensinKjue patentia, antlicracqiie luteo 
colorc saturatiores (juam petala. Styli quinque erecti 
itideni saturatiores luteo, starninibus breviores. Gcr- 
mcn sen caj^sula pulposa 5-lociilaris, einbryonibus 
pauculis pallidis. Ante M. icnuijiorum Jacq. lo- 
canduni. 

ScCtio^ JUNC EA. 

Species. 

granuliraule. M. (shagreen-stemmed) ramis teretibus, gra- 

8. iiulato crebre punctatis. 

Floret G. II. ^ . 

Suffrutex rainosiis, omnium, M. ienui Nob. excepto, 
graciJlimus, primi aniii erectus dodrantalis, facie Af. 
jimcei Nob., cui certe iiaturali systemate proximum. 

Descript io. Rami articulati asperiusculi, lamulis 
glaucescentibus. Folia subsemuncialia angustissima 
obtusa glaucesccntia iatcriiodiis longiora subincurvo- 
erccta, obtusa subglaucescentia ; vel obsoletissime 
Irigona scmiteretiusculave, angulis marginibusve sub 
lente minute granulato-asperiusculis : juniora obsolete 
canaliculata ut in plurimis; seniora denique marces- 
centia subpersistentia. Verbo ten us specifico nomine 
satis ab allinibus suae sectionis dignoscitur. 

Scciio^ Triciiotoma. 

Species. 

siibincanum. M. (White-flowered, soft-leaved), foliis exjmnsis 

9. compresso-lrigonis subcanescentibiis mollibus, apice 
recurvis niiicronulatis. 

Floret Aug. Sept. G. H. b - 


Descriptiu. 
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Desa iptio, Friitcx firmiis ramosus ereclus bipedal is 
ultrave, ramis leretibus. Folia subunciulia laevia 
crassiora quam in affinibiis, apice obtuso iniicro- 
nulo reflectente (quasi externo) ab ima parte apicis 
siiiguli folii. Folia juniora molliter incanesceiitia (uti 
raniiili incipieiites) et sub lente optimo obsolete pube- 
rula: seniora viridiora sed niollia Uictii. Flores anteme- 
ridiani mediocres (at magni maximive suae sectionis) 
iiivei terniinales saepe ternati. Stamhia filamentis in 
conum concinne collectis, petaloruin vix sennaltitudine. 
Anthei'ce pollinosac luteae. 

Ohs. Calyx (cum germine) hemisphaericus, foliolis 5, 
horum duobus qu^ caeteris prodiictim duplo longi- 
oribus. 

Obs. Nulli multum affine, sed forte magi s appioxi- 
mat M. tr ichotomo Thunb. (|uam cajteris ; unde ante 
id locarem. 

Sectio, Bahbata. 

Specith. 

bulbosum. M. (bearded tuberous) ramis villosulis, foliis liori- 
10. zontalibus, radice luberoso. 

Floret Aug. G. II. 

Descriptw. Sufirutex subpedalis, radice senecto 
lignoso strumose tuberoso subgloboso supra terrain, 
pomi mediocris magnitudine. Rami elTuso-dec iim- 
bt;ntes teretes pubescentes, internodiis folio longionbus. 
Folia viridia iiumerosiora breviora(|iie quam in M. i?i- 
tonso Nob. (in PhilosopJu Mag. Jul. 1824 ), magiscjiie 
approximata in juiiiorum ramorum apicibus, laeviora 
et solum sub lente villosula, apicibus multiradiatis. 
Flores untemeridiani mediocres hilariter rubicund i 
observavi in Regio Horto Kewense, sed nonduin dis- 
secavi. 

Obs. Pone Mesem. inionsum Nob- locanduni ; et 
radice tuberoso superterraneo facillime distingiiitur ab 
omnibus, M. tubn oso solum excepto ; utque ab eo bar- 
bigeris foliis. 


LX XV. Tables for facilitating the Calculation of the Meaii 
Time of the Passage of Stais over the Meridian -/for the Use 
<f those who observe by Clocks or Chronometers showing Mean 
Solar Time. Computed by Mr. P. Lecount. 

^I^HE construction of the following tables is this : Let 
^ AI* and AlO=the right ascension of a star and the 

5un ; 
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sun ; let /R* MT. be the same diminished by the acceleration 
of the stars (at the rate of 3' 55"'91 for 24 hours). 

Then will the mean solar time elapsing from the appa- 
rent noon to the passage of any star over the meridian = 
(Al*-.RO)MT. 

The mean time at the apparent noon is = equation of time; 
consequently the mean time at the star’s passage = equation 
of time — ^G) MT. ; or, jR* MT. — (AiG MT, 

— equation of time). 

The first quantity is nearly the same all the year ; its 
changes are not affected by the subtraction of the acceleration 
of the stars. This quantity for the mean position on the 1st 
of January 1825, is contained in Table I. for the Greenwich 
stars. For every day in the year there must be applied to it, 
tlie diflereiice between the star’s mean riglit ascension on the 
1st of January, and its apparent right ascension on the day 
of observation. The second <]uantiLy (AlG MIV — equation 
of time) changes from day to day 3' 55"‘91. Table II. con- 
tains its amount on certain days (for noon at Greenwich), and 
tile inultijile of 3' 55''*91 to be added to find the same for any 
intermediate day, is easily taken from Table III. ; the last 
figure of the date being always the multiple required to be 
added to the value for the next preceding day in Table IL 
In order to calculate tliis number for any other meridian, 

. 1 r ry • 1 • 1 f increased n western 1 

the value lor Cxreenwich is to be | for | 

longitude by the proportional part of 3' 55"'91 for the longi- 
tude, which may be done by the common table for the acce- 
leration of stars contained in all nautical and astronomical 
books. If the numbcj' of Table IL to be subtracted from the 
of Table I. exceeds tlie latter number, add 24 hours to the 
and calculate the number of Table II. for the next day. 
Example, — Required the time of passage of Sirius on the 
15th of January 1825, in longitude 5 hours west; — ^ 

For January 10, by J^ible II 19** 15 40’95 

For 6 days, by Table III 23 35*46 

January 16 19 39 16*41 

For 5 hours western longitude, add . . 49*15 

19 40 5*56 

yR. Sirius 1st Jan. 1825, by Table I. 

6** 36' 20"*84 

For app. Al. Jan. 15 . . + 2*60 

6 36 23*44 

Mean time of passage of Sirius, 1 
Jan. 15, in long. 5** west j 


. 10 56 17*88 

Taui.e 
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TABLE I # 


n 

Names. 


m 


H— 1 

1 

y Pegasi 

0 4 14*17 

24 

A returns 

14 5 22-22 

2 

et Cassiopdcc 

0 30 32-53 

25 


14 38 37-15 

3 

Polaris 

0 S8 477 

26 

^ et ijiDriv ^ 

14 38 48-56 

4 

tt. Arietis 

1 57 0-54 

27 

/3 Ursae Maj, 

14 48 52 74 

5 

a Ceti 

2 52 40*13 

28 

a Cor. Bor. 

15 24 45-07 

6 

a Persei 

3 11 20 82 

29 

a Ser pc litis 

15 33 609 

7 

Aldeliaraii 

4 25 9 87 

30 

Aiitarcs 

16 16 1-20 

8 

Capclla 

5 2 56 88 

31 

et Hcrciilh 

17 3 52-28 

9 

Rigel 

5 5 17-81 

32 

a, Opliiiichi 

17 23 57-51 

10 

jS Tauri 

5 14 22-67 

33 

y Dracoiiis 

17 49 37 08 

11 

a Orionis 

5 44 45-53 

34 

a Lyra* 

18 27 5902 

12 

Sirius 

6 36 20-84 

35 

yl C 

19 34 43-55 

13 

Castor 

7 22 12-72 

36 

a >AquiIaj < 

1939 Ml 

14 

Procyon 

7 28 54-68 

37 


19 43 28-74 

15 

Pollux 

7 33 21 45 

38 


20 4 38-66 

16 

a Hydra 

9 17 27-78 

39 

^ a C apric. 1 

20 5 2-34 

17 

Regulus 

9 57 24-65 

40 

a Cygni 

20 32 5 86 

18 

a Ursae JMaj. 

10 51 4-18 

41 

“ 1 r* » • i 

21 10 5503 

19 

/3 Leonis 

11 38 13 10 

42 


21 22 51-27 

20 

Virginis 

11 39 40 02 

43 

a. Aquarii 

21 53 11-98 

21 

y Ursae Maj. 

11 42 39-70 

44 

Fomalhauf 

22 44 13 55 

22 

Spica Virginis 

13 13 48-76 

45 

a Pegasi 

22 52 17-71 

23 

n Ursa? Maj. 

13 38 23-89 

46 

a Andromedse 

23 55 25-96 


TABLE IL 


TABLE in. 



Month. I II. M. 


July 10 7 11 I 

20 7 50 3 

30 8 29 5 

31 B 33 5 

Aug. 10 9 13 

20 9 52 2 

30 10 31 4 

31 10 35 4 
Stpt. 10 11 15 

20 11 54 2 
30 12 33 4 
Oct. 10 13 13 
20 13 52 1 

30 14 31 3 

31 14 35 3 
Nov. 10 15 14 5 

20 15 54 1 
30 16 33 3 
Dec. 10 17 12 5' 



I 

M. s. 

1 1 

1 3 55^1 

2 

7 51 82 

3 

10 47-73 

4 

15 43-64 

5 

19 39-55 

6 

23 35-46 

7 

27 31-37 

S 

31 27-28 

9 

35 23-19 


* The Nautical Almanack not being calculated to 1 OOdths of seconds, 
the lOOdtbs are not always correct in this table. 











L +3i ] 

LX XVI, Meteorological lleghter hept «/Wick in theCoimtp of 
Caitiniess, near the ILxlrcviiity of Scotland^ in the Year 

Longitude 4*° 10' West; Latitude 58° 28' North, 

Height of Thermometer above the Sea 45 Feet: — Quarter of a Mile from 
the Head of the Bay of Wick. 


JAl 

S^UARY. 


Thermometer. | 

^ c 

4.J C 





w: 

E 

'd 


H2:i. 

< 

eC 

ic 

c 

Weather. 

Jan. 

© 

o 

ra « 



1 

38 

39*50 

29*8 

ISE 

Windy, and snow show ers p I lard gale 

2 

41*33 

42 

29*7 

sr 

Windy and dry ^ all these 

ti 

42 

44*33 

29*6 

si: 

Windy and showery ^ 3 da\s 

4 

44 

4‘2-33 

29*7 

SE 

Windy and rain all day,- very stormy 

5 

11*33 

39*67 

29*9 

SE 

Windy and dry all day 

6' 

38*33 

38*67 

30 

SE 

Windy and rainy,* very rough and cold 

7 

42 

41*67 

30-1 

SE 

Moderate, dry and mild 

8 

40 

39*67 

30*2 

E 

Moderate and rainy 

9 

4-0-67 

40*50 

29*9 

SE 

Moderate and dry (fine da> ) 

10 

41 

40*67 

29*9 

S 

Moderate do. do. 

11 

39*67 

37 

29*9 

s 

Moderate do. tlo. 

12 

35 

35*50 

29*8 

s 

Moderate and thick ; evening showery 

18 

1 3 7 -.50 

32*50! 

29-5 

N 

Moderate and dry ; very line 

1 1 

27-50 

36 1 

29-3 

N 

jModcratc and hard dry frost; (very fmel 

15 1 

[ 35 

36 

1 29*7 

SE 

Sleet showers, and very raw' and cold 

16 

36 

35 

29*6 


■Dry frost a.m.; snow, ground white p.m. 

17 

35 

30 

29*5 

N 

;Hard frost and snow (little snow) fine 

18 

32*67 

36 

29*4 

NE 

'Morning, snow showers; afternoon sleet 

19 

38-67 

37 

29*6 

SE 

Fine mild thaw 

20 

37 

36*33 

29*9 

SE 

Thaw with frequent sleet showers 

21 

27 

26 

1 30*1 

NW 

Hard frost and very fine ; a little snow 

22 

27 

29 

' 30*1 

NW 

I laril frost do. snow 

23 

19*50 

16 

* 30 

NW 

Hard frost do. do. 

24 

24 

15 

30 

NW 

Hard frost do. do. (very calm) 

25 

17 

31*50 

30 

S 

Hard frost do. do, (evening soft) 

26 

36*50 

36*50 

29*9 

SE 

Fine mild thaw 

27 

36*50 

34*33 

29*6 

SE 

Gentle thaw 

28 i 

38*67 

42 

29*2 

S 

Gentle thaw 

29 

42*33 

42 

28*9 

SE 

Snow all gone ; fine mild day 

30 

40*67 

37*67 

,29*2 

NW 

Mild, calm, clear and dry 

31 

40*33 

40 

1 29*3 

S 

Mild do. do. 

Avs' 

CD 

35*81 

1 29*3 




[The above Register, with which we have been favoured by our friend 
W. S. MacLcay, Esq. being a record of meteorological phaenomena at the 
northern extremity of the kingdom, will be very useful, w e conceive, in com- 
paring the climate of distant parts of the island. — Edit-I Ffb. 
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Meteorological Register Jbr 1823. 

FEBRUARY. 



Thermometer. 

1 1 c 

1 


1823. 

Feb. 

< 

o 

X 

pu 

o 

Barome 
at Noo 

Wind. 

Weather. 

1 

38*33 

34*33 

' 29*3 

NE 

Sleet and snow showers 

2 

34 

32 

1 29*2 

E 

Frost and snow showers ; ground w hite 

3 

30*33 

30*33 

1 29*3 

NE 

F rest do. do. 

4 

24 

30 

1 29*4 

NE 

Frost do. do. 

5 

21 

12*33 

1 29*7 

N 

Frost and clear and calm ; intense frost 

6 

33*67 

30 

129*7 

S 

Severe snow showers; high wind and drift 

7 

32*67 

33*67|29*3 

« 

Constant drift and high wind ; ver\ rough 

8 

34 

30*50 29*1 

N 

Calm and fiiic; much snow on ground 

9 

35 

36 

1 29*1 1 


Calm and fine ,* a very moderate thaw 

10 

33 

32*67 

28*9 1 

1 N 

('aim and fine ; no thaw 

11 

37 

38*67 

28*7 1 

S 

Rain a.m.; dry, moderate thaw r.M. 

12 

36 1 

30 

' 28*4 

w 

Morning thaw ; afterntion lrost\ 

13 

35*33 

1 34*67 

29*1 

w 

Fine and clear , frosty 

14 

36*33 

' 34*33 

29*3 

N 

Fine and clear do. 

15 

37*33 

36 

1 30 

N 

Fine and clear do. 

16 

34 

37 

30*3 

1 

Fine and clear do. ver\ fine 

17 

36 

35 

' 29*9 


M ind), ilr\ and frosty 

18 

37 

35*67 

' 29*2 i 

1 3 1 

Drj A.M. : \cr> wiiulv and rain) i*.m. 

19 

38*67 

1 32*67 

28*8 

sn 

\ ery fine*, clear and dr^ 

20 

37 

1 3S*33 

29*4 

bW 

Ver) fine do. 

21 

40*33 

35*33 

' 28*8 

s 

Vcr\ rainy a.m.; fine, complete thaw 

22 

38 

36 

28*9 

SW 

Very fine clear and drj 

23 

38 

39 

29*1 

sw 

Ver\ fine clear and drv 

24 

40 

38 

29*2 

NW Morning wet; afternoon wind\ and drv 

25 

40 

39*50 

29*1 

S 

Morning fine; evening rough and rain} 

26 

41 

36*33 

29 

E 

Dry clear and fine; evening rough 

27 

40*33 

34*50 

29*3 1 

NE 

Dry, clear and fine; cold 

28 

AvE' 

39*67 

3'5~64 

36*67 

34*26' 

29*3 j 
29*3 1 

N 

1 

Ilail showers and cold 


MARCH. 


Mar. 





1 ' ~ 

1 

[42 

39 

29*6 

NW 

IClear with come hail showers 

2 

44*67 

35*50 

29*2 

NW 

Windy and sleet showers ; ver} violent 

3 

42 1 

36*50 

29 

W 

Windy and rain occasionally; viol, gusts 

4 

38*50 

38 

1 

28*5 

N 

Windy and much rain all day; very rough 

5 

40 

1 30 

29*3 

N 

Windy and sleet show'^ers ; very rough 

6 

35*67 

30*50 

29*6 

N 

Ground white; calm and clear 

7 

37 

37 

29*1 


Hard frost a.m. ; day clear and dry ; cold 

8 

35 

35*33 

28*9 

s 1 

Windy and sleet showers all day 

Mar. 


kept at Wick^ in the North o/' Scotland. 




S B 

"d 

c 




Pm 

o 

cS « 

Weather. 

9 

39 

39* 

29-2 

SE 

Sleet showers a.m. ; dear and fine p.m. 

10 

40 

38-33 

29-2 

SE 

Windy and dry a.m.; sleet showers r.M. 

11 

4- 1-67 

38 

29-2 

SW 

Fine, clear and diy^ 

12 

43-50 

42 

29-7 1 

SW 

Ditto ditto 

13 

46 

38*33 

29-6 

S 

Clear and showery alternately 

14 

43-33 

40 

30-1 

SW 

[V^ery fine, clear and dry 

15 

45 

40 

30-2 

SW 

Ditto ditto 

16 

42-33 

38-33 

29-9 

SW 

Clear and showery alternately 

17 

43-33 

35 

29*7 

NW 

Windy and hail showers ; very rough 

18 

35 

28-33 

29*5 

N 

Ground white ; windy, and snow showers 

19 

35 

29-67 

29-6 

NW 

Ditto ditto ditto 

20 

33-67 

34-67 

29-2 

SW 

Morning, snow showers ,-afternoon, thaw 

21 

40 

43-33 

28-7 

« 

Morning, rainy ; afternoon, fine and mild 

22 1 

44*50 

35-67 

28-6 

s 

Fine, clear and dry 

23 j 

37 

32-67 

29*5 

SW 

Very fine, dear and dry 

24 ! 

43-50 

43-33 

29*8 

s 

Ditto ditto 

25 

46 

44-33 

29-9 

S i 

Ditto ditto 

26 

41 

39-50 

29*9 

SK 

W'indy, clear and dry 

1 

( 43 

41 

29-9 

SE 

Ditto ditto 

28 ' 

44 

I 42-33 

29*9 

SE 

Ditto ditto 

29 

45 

42-50 

29-8 

S 

Very fine, mild, clear and dry 

30 

45 

41-50 

29-6 

i 

Ditto ditto ditto 

31 

48 

39-50 

29-7 

SW 

Ditto ditto ditto 

Av"'' 


37.72 

29-47 




APRIL. 


Apr. 

1 

45-33 

45*67 

29-5 

w 

2 

48-67 

43-50 

29-2 

w 

3 

41-67 

39-33 

28-9 

NW 

4 

39-33 

34-67 

29 

NW 

5 

42 

39 

29 

N 

6 

45-50 

37-50 

29-5 

N 

7 

45-67 

42-50 

29-8 

N 

8 

49 

43-50 

29-9 

N 

9 

45 

42-33 

30 

NE 

10 

44-67 

40-50 

.30-1 

S 

11 

46*33 

42-67 

30-2 

S 

12 

48-33 

44 

30-1 

var. 

13 

48-67 

42-33 

30 

s 

14 1 

47 

44-50 

30 

s 

Vol. 64. ] 

STo. 320. Dec 

. 18i 


Fine and mild ; a few mild showers 
Ditto ditto ; afternoon, mild showers 
Constant rain, and very high wind 
Moderate, but showery and clear altern> , 
Ditto ditto ditto 

[Very fine, clear and dry 
Ditto ditto 

Very calm, clear and dry 
Ditto ditto 

Ditto ditto 

Ditto ditto 

Perfectly calm, clear and dry 
[Calm, clear and dry 
Ditto ditto 
>*. 3 1 


April 


Meteorological llegi&ter for 1823, 
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1823. 

April. 

1 Thermometer. 

Barometer 
at Noon. 

Wind. 

Weather. 

< 

o 

o 

15 

53 

43*50 

• 30*1 

sw 

Calm, clear and dry 

16 

51*50 

46*33 

29*6 

NW 

Windy, clear and dry 

17 

47 

38*67 

29*4 

NW 

Ditto ditto some showers 

18 

39 

38*50 

29*3 

N 

Morning, ground covered with snow; snow 

19 

42*33 

33*67 

29*4 

N 

Snow showers, and rough [showers 

20 

41 

36*50 29*7 

N 

Calm, clear and dry ; very cold 

21 

41*67 

39 

1 29*8 

N 

Ditto ditto very fine 

22 

43 

38*50 29*7 

S 

Fine, clear and dry 

23 

40*50 

38*50; 29*6 

S 

Morning, showery; afternoon, clear & dry 

24 

42*33 

35*67| 29*6 

N 

Frequent hail showers, and very cold 

25 

41 

33*67,29*7 

N 

Ditto ditto 

26 

45 

! 38 

|29*8 

N 

Ditto ditto 

27 

42*50 

41*50 

29*9 1 

N 

Fine, clear and dry 

28 

41*50 

40 

29*7 

NW 

Showery and very rough 

29 

49*50 

43*67 

30 

NW Fine, clear and dry 

30 

54 

50 

|29*9 

SW AViiKh', clear and dry 


45*07 

39*28 

! 29*66 

1 

1 

I 

1 

MAY. 

Mav 


! ! 


1 


1 

52 

50 j 

30*1 

w ! 

Windy, clear and dry, morning showery 

2 

55*67 

46 1 

30*1 

w i 

Ditto ditto 

3 

47*67 

42*33 

30*3 

N 

Clear, dry and cold 

4 

43*67 

43 

30*3 

S 

Ditto ditto 

5 

50*50 

48 

29*8 

SW 

Morning showery ; afternoon clear dry 

6 

54*50' 

47 

29*8 

s 

Fine, cleiu* and dry 

7 

49 1 

45*67 29*6 

E 

Morning very fine ; evening rainy 

8 

54 

44 , 

29*2 

NE 

Morning very fine ; evening showejy 

9 

47*33 

41*33 29*3 

N 

Morning show cry ; evening showery ami 

10 

48*67.43*33 29*6 

SE 

Very fine, clear and dry [windy 

11 

40*67 44 

29*2 

SE 

Constant rain all day 

12 

52*67,44*33 29*1 

SE 

Mild, and thick fog all day 

13 

44*67,42 1 

29 

NE 

Excessive rain all day; very rough 

14 

43*67, 43 1 

29*3 

NW 

Morning rainy; afternoon fine and dry 

15 

45*67 44 1 

29*6 

NW 

Windy, clear and dry 

16 

48*33 

52 1 

29*3 

SW 

Morning rainy; evening fine and dry 

17 

46 

40 

29*3 

W 

Windy and showery; very rough 

18 

47*33 

44 

29*6 

w J 

Ditto ditto 

19 

56 

47 

29*7 

sw ^ 

Very fine, clear and dry; calm 

20 

53*50 

45*33 

29*7 

E 1 

Pine, clear and dry 

21 

48*50 

45*50 29*7 1 

E ; 

Morning line and dry; evening rainy 



kept at JVick, in the North of Scotland. +35 



|TherinoiTirter. 

U 

^ C 

. 1 

ns 1 
a 



S? 

E,® 

1823. 

< 

Pi! 


1 ciiiher. 

May. 

o 1 

o 

cS ts 


22 

51 

48-33 

29*6 

s 1 Morning foggy; af'tcrnoozi fine and drv 

23 

51-33 

45*67 

29*5 

S 1 Morning rainj , noon ainl evening foggy 

24< 

51*50 

46*50 

29-6 

SE , Morning foggy; aflcrnoon rain\ 

25 

51 

48-50i 

29*6 : 

E 1 Morning foggy; afternoon rainy 

26 

49-50 

48 

29*7 

E Morning foggy; afternoon fine 

27 

54 

48-33 30 

E ,Kine, clear and dry 

28 

54 

48-50 30 

S 'Ditto ditto 

29 

1 55-50 

49*50 29*9 

\v Morning rainy ; afternoon fine and clear 

30 

58-50 

51*5o! 30 

SW |Kinc, clear and dry 

31 

58 

50*50, 

30-1 

NW Ditto ditto very fine 

AvS'- 

50-4()i 46-041 

29-66 

i 


JUNE. 


June 
1 ' 

53-50 

49*50 

30 

s 

Rough and showery 

2 

55-50 

45-50 

29*2 

w 

Strong gale and showery 

3 

50 

45-50 

29-1 

w 

Windy and showery 

4 

50 

48-50 

29-1 

s 

Fine, clear and dry 

5 

52 

50-33 

29-2 

s 

Very fine, clear and diy 

6 

57-67 

52 

29-6 

N 

( ’aim ; verv fine, clear and tlry 

7 

51-33 

49-67 

29-5 

s 

Showery 

8 

55-67 

51 

29-4 

SU’ 

Fine, clear and dry 

9 j 

59 

48-33 

29*6 

SW 

Calm and rainy 

10 1 

54 

46 

30 

N 

Ver} calm, fine and tlry 

11 

1 54 

51-50 

29*9 

N 

Ditto ditto 

12 

161 

57 

29-8 

w 

Very fine and dry 

13 

63 

48 

29-6 

NW 

Wind^ and clear 

14 

54-67 

43-67 

29-7 

' w 

Ditto ditto evening showery 

15 

51 

44-33 

30 

N 

Windy and showery ; rough and cold 

16 

53 

48-50 

30-1 

N 

Windy and dry 

17 

53-50 

4 8-50 

30-2 

N 

Fine, clear and dry 

18 

52-67 

50-50 

[30-3 

N 

Ditto tlitto 

19 

52-33 

51-67 

30-2 

N 

Ditto ditto 

20 

54-50 

48-33 

30-2 

N 

Ditto ditto 

21 

53 

45-50 

30-2 

N 

Ditto ditto 

22 

52-67 

42-33 

30-2 

N 

Ditto ditto 

23 

53-67 

45-33 

30 

N 

Ditto ditto 

24 

54-67 

43 

29-6 

S 

Mild and showery 

25 

47-67 

41-67 

29-3 

s 

Calm and sliowery, liail showers 

26 

51-50 

42-67 

29-4 

N 

Morning rough ; afterii. calm & siiowcry 

27 

53-33 

51 

29-4 

S 

Calm and showery 
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1823. 

June. 

iThermometcr. 

Barometer 
at Noon. 

Wind. 

Weather. 

10 A.M. 

s 

C 

o 

28 

55-50 

49 

29-3 

s 

Very calm, clear and foggy’ alternately 

29 

56- 

51 

29-9 

N 

Very calm, cleai* and fine 

30 

54-50 

52-.33 

29-9 

S 

Ditto ditto 

AV' 

54*03 

48-27 

1 29-73 




JULY. 


July 

1 

56 

46 

29-9 

N 

Fine rain ; evening dr} and clear 

2 

51-50 

49 

29-4 

1 ^ 

Fine, clear and dry 

3 

54 

49 

30 

NW 

Cloudy and dry 

4 

59 

51-33 

29*9 

S 

Ditto ditto 

5 

59 

51'-67 

29-2 

s 

Rain all day 

6 

59-50 

50-33' 

29-1 

sw 

C’loiidy and fine 

7 

56-50 

51-33|29*3 

N 

Cloudy and very fine 

8 

57 

50-50 29-6 

i N 

Showery and calm all day 

9 

55 

48-50 

29-8 

N 

Cloudy and dry 

10 

60 

52-50 

29-8 

S 

Ditto ditto 

11 

57-50 

52-67 29-2 

SW ' 

Rainy aiul calm 

12 

56 

> 52 i 

29-2 

N 

j(''loiidy and calm 

13 

55 

52-50! 

29-3 1 

SW 

jRairi} and calm 

U 

53 

50-67 

29-4 1 

N 

Cloud} and dry 

15 

59 

51-50,29-5 

SE ! 

Forenoon fine and dry ; afternoon rainy 

16 

54 

47-33,29-5- 

' N 

C'loudy, windy and cold 

17 

55*50 

51-33 29-6 


Clear, dry and fine 

18 

56 

,51 1 

s 29-6 

I "I 

Rainy all day 

19 

58-33 

57-67' 29-5 

s 

Ditto ditto 

20 

62 

53 

1-29-4 

' s 

Fine and dry 

21 

63 

56 ' 

|29-3 

[SW 

Very fine and dry 

22 

59-33 

53-33 

29-4 

N 

Rainy and ralin all day 

23 

62-50 

52 

1 29-4 

s 

^(x’aliu and clear; very fine 

24 

55-67 

47-33 

29-5 

NW 

Windy and dry 

25 

1 55 

51-50 

29-6 

s 

Fine clear anrl dry 

26 

59 

52 

29-6 

s 

Forenoon fine & dry; afternoon showery 

27 

56-67 

54 

29-8 

SE 

Fine, clear and dry 

28 

56-67 

53-67 

,29-5 

S 

Ditto ditto 

29 

60-50 

53-67 

29-5 

s 

Ditto ditto 

30 

60 

53 1 

29-5 

sw 

Ditto ditto 

31 

58-50 

54-33 

t29-7 

s 

Ditto ditto 

A\^ 

57-44 

1 51-73 29*51 
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1823. 

Aiip. 

Therm 

< 

o 

oineter. 

cC 

o 

Barometer, 
at Noon, i 

c 

Weather. 

• 

1 

60-50 

' 53-67 

29-7 

SW 

Morning fine ; afternoon showery 

2 

61-50 

53 

29*6 

s 

Warm and slight showers 

3 

61-67 

51-67 

29*6 

NW 

Forenoon very fine; evening rainy 

4 

50-50 

44*33' 29-2 

NW 

Forenoon heavy rain ; evening fine 

5 

57 

46 

29-8 

NW 

Rainy and rough all tlay 

6 

51 

46 

' 29*3 

W 

Showery all day 

7 

51 

50 

29*3 

w 

Showery and rough all day 

8 

60-50 

51 

29*4 

8W 

Fine, clear and dry 

9 

56-50 

51-33 

29*8 

SW 

Ditto, ditto very fine 

10 

55-50 

57 

29*6 

S 

Showery and mild 

11 

65-50 

54 

29-4 

SW 

Forenoon fine; afternoon very rainy 

12 

63*50 

52-67 

29*3 

W 

Forenoon rainy ; afternoon clear & fine 

13 

60*33 

51*‘50 

29-6 

SE 

Very fine, clear and dry 

14 

5 1^*67 

49 

29*8 

N 

Rainy all day 

15 

59 

50-50 

29*4 


Very fine, clear and dry 

If) 

58-50 

48 

29*3 

W 

Ditto ditto 

17 

,58-33 

49-50 

29*6 

SW 

Calm, and very heavy showers of rain 

18 

l54'-33 

5t 

29-7 

SE 

Fine, clear and dry 

19 1 

! 60-67 

51' -67' 

29*3 

, S j 

1 Ditto ditto 

•20 1 

56*50 

52 1 

29-4 

SW 1 Ditto ditto 

21 

i 58 i 50*50, 29*5 

SW 

Ditto ditto 

22 

60 j 

51 

29*6 J 

SW 

Ditto ditto 

23 

56*50, 

51 

29*6 1 

SW 

Ditto ditto; evening showery 

21^ 

62 

52 

29*8 1 

S 

Ditto ditto 

25 

54-50 48*33 29*6 1 

NE 

Rain^ all day 

2G 

59-50, 

51-33' 29-9 

SE 

Fine, clear and dry 

27 

58 

51'-33 29-9 

SE 

Forenoon windy; afternoon rainy 

28 

59-67 

53-67 

29*8 

S 

Fine, clear and dry 

29 

59-33, 

53-67 

29*8 

S 

Ditto ditto 

30 

61 1 

51 

29*7 

S 

Morning fine ; afternoon heavy showers 

31 

57 

51-67 

29*9 

S 

Fine, clear and dry 

Av«^'‘ 

58-15,51-371 

29-59 


1 


• 


SEPTEMBER. 

Sep. 






1 

57 

55*50 

29-8 

SE 

Forenoon fine ; afternoon rainy 

2 

59 

49 

29-5 

SW 

Fine, clear and dry 

3 

59 

50-50 

29*5 

NW 

Showery and windy 

4 

56 

52-67 

29*6 

NW 

Morning rainy; afternoon fine and windy 

5 

55 

49 

29*8 

N 

Calm and showery 

6 

51-67, 47-67| 

30 

N Calm mid dry 

Sept. 
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Sept, 

1823. 

Thennonieter. ^ c 
. . wo 

s S so 

<5 p; g 

2 2 CQ « 

Wind. 

Weather. 

7 

50*33 47 30*2 

N 

Calm and dry 

8 

51 49 30-1 

W 

Ditto ditto 

9 

57 54 29-9 

\v 

Morning calm and dry ; evening rainy 

10 

57*67 54*33 30*1 

w 

C>loudy, calm and dry 

11 

53*67 53 30*1 

SE 

Foggy, calm and fine 

12 

58 1 54*33 29*8 

SE 

Hazy and rough; evening rainy 

13 

55*50, 47*50 29*6 

SE 

Fine, clear and dry 

14 

55*67 55 29*5 

SE 

Morning windy and clear; evening hazy 

15 

56 51*50 28*8 

8£ 

Heavy rain all day 

16 

55*50 53*50 29*3 

S 

Forenoon clear and dry; evening rain & 

17 

57*50 49 29*3 

SW 

Fine, clear and dry [wind 

18 1 

51 57*33 30 


Ditto ditto 

19 

56*50 48 29*7 

SW 

Ditto ditto 

20 

53*50 47 29*7 

SW 

Ditto ditto [rainy 

21 

50 47*67 29*4 

SW 

Morning clt>udy and dry ; evening very 

22 

52*33 44*67 29*4 

N 

Cohl, dry & clear ; incessant rain at night 

23 

47*33 50 29*5 

SW| 

Cold and showery ; very rainy all day 

24 

55*.50 49 29*3 

W' 

Cold and bhowery 

25 

56*67 48*50 29*3 

w 

Incessant rain all day 

26 

48*67,41*67 29*4 


Windy and some showers 

27 

49 ! 37*67 29*4 

w 

C’old and frccjucnt se\ere showers 

28 

46*50 40*33 29*8 

\v 

C^old and showery 

29 

48 48*67 29*6' 

SW 

Windy and showxry 

30 i 

47*50 36*.50 29 

w 

(\ilm and showery 

Av‘"‘ j 

5.‘S* 7' 48*98129*61 

1 



OCTOBER. 

OctV””^ i ^ 

1 42*50 4-2 29*1 NM|{'a!m anti showery 

2 42 44 29 N w |Roiigh and rain all day 

9 49*50 47'50 29*4 | SW C\din and cloudy; evening rainy 

4 48*50 42*67|29'6 sw Calm and fine all day 

5 51 *50 52*33|29*4 se Very windy and incessant rain; very 

6 56 49*33 29*4 s Fine, clear and dry . [stormy 

7 54*33 46 29*6 s Fine niorning ; afternoon nhowxry 

8 51*50 47*33 29*5 S Morning fine and dry ; evening showery 

9 46*67 44*67 29*2 s Very fine and clear all day 

10 47 48 29 S Windy, clear and dry 

11 47 48 28*9 K Very windy and constant rain 

12 51*50 47*50| 29*2 e Morning cloudy and dry ; evening rainy 

13 50 47*33.29*4 N Morning fine, clear & dry; evening rainy 

14 49*67 48*67j29*2 NW Jdorning rainy ; afternoon fine 

15 10*67 50*67 28*9 NW Winy all day 


Ocl. 



hept at Wicl'^ in the North of HcollaiuL 


IS^Z4, 

Oct. 

1 Thermometer. 

Barometer 
at Noon. 

( 

f 

1 . 

1.1 

Weather. 

< 

o 

10 P.M. 

16 

51 

50-50 

|29-2 

NE 

Showery and rough all day 

17 

50-67 

49-33 

29-8 

NE 

Ditto ditto 

18 

51 

49 

29-3 

NE 

Showery and fine alternately 

19 

47 

44-33 

29-8 

N 

Clear and dr}' ; evening showery 

20 

48*50 

47 

30-2 

E 

iClear and dry all dav 

21 

49 

47*33 30*3 


Windy, clear and dry 

22 

49-33 

46 1 

30-1 

1 S 

Ditto ditto 

23 

49 

48 t 

30 

1 

s 

Ditto ditto 

24 

50 

1 44-33 30 

N 

(‘aim, clear and dry 

25 

47*50 

43-50l 30-2 

W 

Ditto ditto 

26 

50*50j 

39 1 

30-2 

w 

Ditto ditto 

27 

50-50 

51-50,29-7 

s 

Ditto ditto 

28 

44-33, 

41-67 

29-4 1 

NW 

\^''indy and showery 

29 

40 

34-50 29-3 

sw 

Windy and sleet, showery 

30 

37*671 

38-50 29-2 

NW 

Windy and sleet, showery; very stormy 

31 

39-50 

33 1 

29-8 1 

NW ■ 

Windy and dry 

Av«- 

48*12 

45*59 29-49| 




NOVEMBER. 


Nov. 






1 

59 

42-67 

29-8 

sw 

Fine & frosty a.m. ; calm, clear & dry i*.m. 

2 

47 

49 

29-7 

s 

Windy and dry 

3 

50-33 

49 

29-5 

s 

Calm and dry a.m.; damp and hazy p m. 

4 

48-50 

51 

29-4 

SE 

Calm and damp a.m.; rainy p.m. 

5 

50-33 

50-50 

29-7 

E 

Calm aiid hazy 

6 

50 ! 

50-33 

29-9 

E 

Ditto ditto 

7 

48 , 

49 

30 j 

S 

Calm, cloudy and dry 

8 

47-50 

47 

30-3 

N 

Ditto ditto 

9 

42-67 

33-33 

30-4 

E 

Calm, clear and dry ; very fine 

10 

42 

40-50 

30-4 

S 

Ditto ditto ditto 

11 

44 

.45 

30-3 

S 

Calm, cloudy and dry; very fine 

12 

41*33 

44*67 

30*1 

S 

Calm, clear and dry; very fine 

13 

47*50 

47 

29-9 

1 W 

Cloudy and damp 

14 

48 

48-50 

30 

NW 

Thick rain all day 

15 

48*67 

48*50 

30*1 

NW 

Cloudy all day 

16 

43 

46*50 

30*1 

W 

Clear and dry all day 

17 

46*50 

40 

30*1 

NW 

Windy, clear and dry 

18 

41-33 

41*50 

30-2 

SW 

Calm, clear and dry; very fine 

19 

41-50 

42-67 

29-7 

sw 

Morning showery; afternoon dry & cloudy 

20 

46*50 

51 

29-5 

w 

Cloudy and damp all day 

21 

50 

46 

29-5 

w 

Ditto ditto 

22 

45 

47 

29-6 

w 

Calm and thick rain all day 

23 

48 

46.50 

29-6 

w 

Calm and cloudy all day 

Nov. 


Nov. 
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|Thermometer. 

o 



1823. 

< 

S 

(C 

£ - 

.s ' 

Weather. 

Nov. 

o 

o 

cS « 



24- 

47*33 49 

29-5 

sw 

Windy and showery 

25 

51-33 53 

29-6 

sw 

Windy and dry 

26 

53 

48-50 

1 29-6 

sw 

Ditto ditto 

27 

50 

50*50 

29-5 

sw 

Ditto ditto 

28 

44 

42-33 

29-5 

sw 

Ditto ditto 

29 

44 

47-67 

29-1 

s 

Wind}' trough all day; evening show'cry 

30 

45 

38*50 

28-6 

s 

Ditto, clear and dry 

Av"* 

43*37 

46-22 

29-77 



DECEMBER. 

Dec. 


t 




1 

42-67 38 

28-3 

sw 

Windy, and hail showers, very stormy 

2 

38-50 33 

29-1 

sw 

Fine, clear and dry all day; calm 

3 

31 

1 40-07 

29 

NW 

Very fine, and hard frost a.m. ; even® soft 

4 

42*67i 39 

28-9 

NE 

Cloudy and raw 

5 

37*50'| 36*33 

29-4 

W 

Ditto ditto 

6 

33 

'36-33 

29-7 

SW 

Frosty a.m., eveiiini; fresh ; calm all day 

7 

42 

49 

29-8 

w 

Windy and raw all ilay ; evei)? very windy 

8 

44 

34 

29-6 

w 

Very windy, and sleet showers, stormy 

9 

33-50 

36-33; 

29-8 

W" 

Ditto ditto ditto 

10 

38*67 45*50| 

29-9 

sw 

Moderate and cloudy 

11 

39 

34 

29-2 

8W 

Wind) and showery , rough 

12 

32-50 36 

29 

XW’ 

Windy, & snow showers a.m. ; even^ hard 

13 

38 

,36-67| 

29-8 

sw 

(Moderate and showery [gale 

14 

37 

38-50 

29-9 

sw 

Ditto ditto 

15 

34-67 42 

29-7 

sw 

A little frost a m. ; fine, clear and dr) p.m. 

16 

43 1 

137-50 

29-4 

sw 

Fine, clciu* and dr) j very mild 

17 

39-33 33 

28-9 

sw 

Wimly and dry [snow 

18 

32-33 27-33 

28-3 

N 

Fine, calm and frosty ; ground white with 

19 

24 

35-50 

29-4 

w 

Fine, and frost) a.m. ; evn^ thaw, g‘> w'hite 

20 

40 

42-67 

29 

S£ 

Strong wind, and showery; snow all gone 

21 

42 

42 

29-4 

E 

Calm, damp and cloudy 

22 

35 

38*50 

29-6 

SW 

Calm, clear and dry ; very fine 

23 

40-67 

40-50 

29-5 

SW 

Ditto ditto ditto 

24 

37 

45-33 

29-6 

sw 

Calm, cloudy and damp 

25 

4S*67 

46-33' 

29-4 

SE 

Calm, thick and soft ; very mild 

26 

38-33 

40-67 

29-7 

W 

Windy and dry 

27 

45 

38-67 

28-9 

s 

Morning rain ; evening fair and mild 

28 

37*67 

43-50 

28-9 

£ 

Morning fine ; evening rain and wind 

29 

40 

40 

28-5 

S 

Fine, clear and dry all day 

80 

39 

41 

28-5 

W 

Ditto ditto ditto 

31 

40 

.34 

29-1 

N 

(’aim and showery 

Av»‘ 

38-18 

38.77 

29-26 





t J 

LXXVII. OnaHydro-jpnenmaticPump^ Mr. S. Seaward. 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, 

XpROM the Notices to Correspondents contained in a late 
Number, 1 observe that tlic letter 1 had the honour of ad- 
dressing to you, in vindication of iny claim to the invention of the 
Hydro-pneumatic Pump, lias been refused insertion in your va- 
luable work, partly because it did not offer any “ proofs.” 

I beg to acquaint you that, in consequence of my being sta- 
tioned in cl distant part of Cornwall, 1 am precluded, for the 
jiresent, from collecting the necessary evidence, which on my 
return to London 1 shall have no difficulty in obtaining, to 
the full establishment of my claim. 

In the mean while permit me to offer to your notice two or 
three facts which can be easily verified. 

Having conceived the idea of compressing gas by the ine- 
ilium of a liquid body, I submitted my first ideas to paper, in 
the form of sketches, long before 1 had any communication 
with Mr. Martineau on the subject. This document is now 
and constantly has been in the possession of my brother, who 
will be happy to show it to any person who is inclined to give 
it an examination. It is true my first plan differed materially 
in form and size from the pump afterwards made, although 
ill principle it will be found substantially the same. 

I afterwards, with the advice of my brother, arranged and 
planned the pump in all its essential features, both as to size 
and disposition of parts, exactly as described in your Number 
I’or July. 

This plan I submittc<l to Mr. Martineau, and explained to 
him the nature of the machine, with its intended operation ; 
and now I can solemnly aver, that up to this time neither my- 
self nor any ))erson whom I consulted had the slightest idea 
that any thing of the kind had ever been suggested before. 

However, I was now informed that Mr. David Gordon of 
the Portable Gas Comj)any had already proposed a pump on 
similar principles, and had published his ideas on the subject, 
about lour ^^ears ago, in the lleperfory of Arts. As soon as 
I was acquainted with this fact, I waited upon that gentleman 
to ascertain whether he intended to pursue the idea any fur- 
ther ; he candidly informed me he did not, but wished me suc- 
cess in my endeavours, as he approved my plan. 

From this period, no time was lost in proceeding with the 
pump, which was made and completed entirely under my ma- 
nagement and direction, as must be notorious to everybody 
in Mr. Martineau’s factory. If tjje above facts be correct, — 
Vol. 6 1. No. 320. Dec. 1 824. 3 K and 
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and tliey admit of easy proof, — I will leave it to the judgement 
of any impartial man whether I have been guilty of falsehood 
in claiming the invention, qualified as that claim is by a pro- 
per acknowledgement of Mr. D. Gordon’s priority. 

I beg here to observe, that in publishing a description of 
the pump in question, I had not the slightest idea ol giving 
any offence to Mr. Martineau, as such publication was ac- 
tually contemplated by me while I was in his employ. You, 
Gentlemen, may remember that 1 promised you the description 
of tliis pump at the time I furnished you with the account of 
my high pt essure gauge : at that period I considered myself 
ill the enjoyment of Mr. Martineau’s approbation and confi- 
dence. I nave also to remark, that when he wished to make 
me a compensation for an invention of mine, I unhesitatingly 
refused to take any reward, as I considered myself bound, 
while in his employ, to do every thing in my power to promote 
Jiis interests, — a conduct on my })art which I conceive was de- 
serving of a difierent return from tlie one 1 liavc met with. 

I will now beg to ask Mr. Martineau, who the person i& 
that he conceives is entitled to the credit of the invention ; 
who was the person who suggested the “ essrutial parts of the 
pumpf and what these are ; w’ho instructed or directed me in 
preparing the drawings for the same ; and also whether any 
machine of the kind was ever made or attempted in his or any 
other factory before I submitted to him my plan ? If he will 
candidly answer the foregoing queries, it may be the means 
of throwing some light upon this mystery. Your kind inser- 
tion * of this will particularly oblige Yours, &c. 

Cornwall, Nov. 13, 1824. Samuel Seaward. 


LXXVIII. Analyses of a Scries of Papcis on the Structure.^ 
Distribution^ and Functions of the Kerves ,* by Chari.es 
Bell, Fsq.; Xiohich have appeared in some late Volnvies of the 
Philosoph ical Fra nsactions. 

[Concluded from p, 339.J 

were engaged in our last Number in considering the 
^ ^ provision whicli exists for preserving the eye-ball from 
injury by the involuntary winking of the eyelids, as pointed out 
by Mr. Bell, and which instinctive action was seen to depend 
on some minute branches of the portio dura of the face suj>- 
plying those parts : but the author, in the first part of the pa- 

• We have inserted this letter in compliance with an urgent claim made 
on us on the part of Mr. Seaward, although, as the apparatus has we learn 
failed to answer the purpose Yor which it was intended, the subject has 
ceased to be of public importance. — Edit. 

j)er 
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per ou this subject, took occasion to observe that the shutting 
of the eyelids was not the only part of this act of preservation, 
lor the motions of these are at the same time attended with 
rolling of the eye-ball. The question, how is this relation be- 
tween the eyelids and eyeballs established ? leads therefore to 
an examination of the fourth nerve. 

The fnirth No've, 

This is a fine nerve, which take its origin from the brain, 
at a part remote from al! the other nerves which run into the 
orbit. It threads the intricacies of the other nerves without 
touching them, and is entirely given to one muscle, the su- 
perior oblique. We may observe too, that this singularity 
prevails in all animals. What office can this nerve have in 
reference to this one muscle? Why is its root, or source, 
different from the other nerves, from the nerve of vision, the 
nerve of common sensibility, and the nerve of voluntary mo- 
tion ? We now reflect, with increased interest, on the offices 
of tlie oblique muscles of the eye, observing that they perform 
an insensible rolling of the eyeball, and hold it in a state of 
suspension between them. We have seen that the effect of 
dividing the superior oblique was to cause the eye to roll 
more forcibly upwards ; and if we suppose that the influence 
of the fourth nerve is, on certain occasions, to cause a relaxa- 
tion of the muscle to which it goes, the eyeball must be then 
rolled upwards*. 

‘‘ The course of inquiry leads us, in the next place, to ob- 
serve the vicinity of the root of this fourth nerve, to the origin 
of the respiratory of the face, and we find them arising from 
the same track of fibrous substance. The column of medul- 
lary matter which constitutes that part of the medulla oblon- 
gata from which the respiratory nerves arise, terminates up- 

* “ The nerves have been considered so generally as instruments for stimu- 
lating the muscles^ without thought of their acting in the opposite capacity, 
that some additional illustration may be necessary here. Through the nerves 
is established the connexion between the muscles, not only that connexion 
by which muscles combine to one effort, but also that relation between the 
classes of muscles by which the one relaxes while the other contracts. I 
appended a weight to a tendon of an extensor muscle, which gently stretch- 
ed it and drew out the muscle ; and I found that the contraction of the op- 
ponent ffexor was attended with a descent of the weight, which indicated 
the relaxation of the extensor. To establish this connexion between two 
classes of muscles, whether they be grouped near together, as in the limbs, 
or scattered widely as the muscles of respiration, there must be particu- 
lar and appropriate nerves to form this double bond, to cause them to con- 
spire in relaxation as well as to combine in contraction. If such a rela- 
tionship be established, through the distribution of nerves, between the 
muscles of the eyelids and the superior oblique muscle of the eyeball, the 
one will relax while the other contracts.” 

3 K 2 wards, 
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wards, or at its anterior extremity, ^Jfist under the corpora qua- 
drigemina, and there the fourth arises. Is it possible then, 
we say, that there can be any correspondence between the ge- 
neral act of respiration, and the rolling of the eye? Led thus 
to make the experiment, I was gratified to find it so easy to 
give the proof- On stopping the nostrils with the handker- 
chief, every effort to blow' the nose will be attended by a ra- 
pid rising of the cornea under the upper eyelid. And on every 
occasion when the eyelids suffer contraction througli the agency 
of tlie respiratory nerve of the face, as in sneezing, the eyeball 
is rolled upwards through tlie agency of the fourth nerve- 
‘‘ It is plain that we must consider the nerves and muscles of 
the eyelids in a double capacity, in their voluntary, and invo- 
luntary actions. In the first, the motions of the eyelids com- 
bine with the whole muscles of the eyeball, as we may perceive 
in the voluntary contractions and squeezing of the eve ; but 
in the insensible and involuntary motions of the eyelids, tlicre 
would be no sympathy with the muscles of the eyeball, and 
therefore no correspondence in the motion of these parts, 
without a nerve of the nature of the fourth ; that is, a nerve 
which having diverged from the root of the respiratory nerves, 
takes its course to the oblique muscles. In one word, the 
connexion of its root declares the office of this nerve. 

The expression of the eye in passion, confirms the truth of 
this relation being established by a respiratory nerve, and con- 
sequently by a nerve of expression. In bodily pain, in agony 
of mind, and in all this class of passions, the eyes are raised 
and dragged, in conjunction with the changes to which the 
other features are subjected. If it be asked now, as it lias 
been asked for some hundred years past, why the fourth nerve 
goes into the orbit, where there are so many nerves, why it is 
so distant in its origin from the other nerves, and why it sends 
off no twig or branch, but goes entirely to one muscle of the 
eye? The answer is, to provide for the insensible and instinc- 
tive rolling of the eyeball ; and to associate this motion of the 
eyeball with the winking motions of the eyelids ; to establish 
a relation between the eye and the extended respiratory sy- 
stem : all tending to the security or preservation of the organ 
itself. 

Of the voluntary Neih)€S. 

The voluntary nerves of the eye are the third and sixth. 
The third nerve arises from the crus cerebri, that track of 
medullary matter which gives off all the nerves purely of vo- 
lition. It is given to the muscles of the eye generally, and to 
no part but muscles. For these reasons we retain the name 

motor 
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motor octdi^ given by although his reasons for calling 

it so were fanciful and unsatisfactory. The fifth nerve, by its 
ophthalmic division, gives branches to the muscles of the eye, 
but not so profusely as to the surrounding parts ; and not more 
than suiHcient to give them sensibility in the degree possessed 
by muscular substance generally. Since the branches of this 
fifth nerve, transmitted to the muscles of the eyelids and fore- 
head, do not minister in any degree to muscular action there, 
it would be unwarrantable to suppose that they served the 
purpose of givmg action to the muscles within the orbit. For 
these reasons, I conceive the third nerve to be that which 
gives volition to the muscles of the eye, and that it is, of all 
the nerves of the body, the most perfectly and directly under 
the power of the will. 

“The sixth nerve is called ahdncens^ and motoi' externus. With 
regard to its origin and distribution, there is no obscurity in 
this nerve ; it arises from the same track of medullary matter 
which gives rise to the motor nerves, and it is distributed to 
a voluntary muscle, the rectus extcmus. In this respect it is 
like a subdivision of the third, and without doubt it is a vo- 
luntary nerve ; but there is a circumstance in its connexion 
which I cannot explain. It receives a gross branch from the 
great visceral nerve called Sympathetic. This nerve, ascend- 
ing through tlie base of the skull, unites with the sixth nerve 
as it is entering the orbit. Some having proceeded so far, 
would be inclined to call this an accidental connexion, and so 
leave it ; but similar investigations, for many years, have 
brought me to the conviction that there is no accident in an 
animal body ; and Comparative Anatomy proves this to be a 
regular established relation. 

To return to the consideration of these nerves of volition 
os they regard the eye, we may affirm, that although they 
want sensibility in the common acceptation of the term, they 
no doubt furnish the mind with the rudiments of certain sen- 
sations, and so far resemble the nerves of the senses. From 
experiments narrated in the first part of this paper, it appears, 
that we are sensible to the degree of agency exercised by the 
voluntary muscles of the eye- These nerves, the tliird and 
sixth, although they receive no external impression, are ne- 
vertheless agents which give rise to the perceptions of place 
or relation, m aid of that sensibility enjoyed by the optic nerve 
and retina. 


** I hope I have now unravelled the intricacy of the nerves of 
the heiul, and have correctly assigned to each nerve its pro- 
per office. In our books of Anatomy, the nerves arc num- 
bered 



446 Jnalj/ses of a Series ofPaperSj by Mr. C. Bell, 

bered according to the method of Willis, an arrangement 
which was made in ignorance of the distinct functions of the 
nerves, and merely in correspondence with the order of suc- 
cession in which they appear on dissection. 

*‘The first nerve is provided with a sensibility to effluvia, and 
is properly called olfactory nerve. 

The second is the optic nerve, and all impressions upon it 
excite only sensations of light. 

“The tliird nerve goes to the muscles of the eye solely, and 
is a vohintaiy nerve by which the eye is directed to objects. 

“ Tlie fourth nerve performs the insensible traversing mo- 
tions of the eyeball. It combines the motions of the eyeball 
and eyelids, and connects the eye with the respiratory system. 

“The fifth is the universal nerve of sensation to the head and 
face, to the skin, to the surfaces of the eye^ the cavities of the 
nose, tlie mouth, and tongue*. 

“ The sixth nerve is a muscular and voluntary nerve of the 
eye. 

“ The seventh is the auditory nerve, and tlie division of it, 
called portio dura, is the motor nerve of the face and eyelids, 
and the respiratory nerve, and that on which the expression 
of the face depends. 

“The eighth and the accessory nerve are respiratory nerves. 

*‘The ninth nerve is the motor of the tongue. 

“The tenth is the first of the spinal nerves; it has a double 
root and a double office ; it is bodi a muscular and a sensitive 
nerve. 

“ Had I taken the nerves of any other complex organ rather 
than of the eye, I should have had an easier task. If I had 
taken the nerves of the tongue, I should have been able to 
prove by experiment, and in a manner the most direct, that 
the three nerves belong to three distinct functions, and stand 
related to three different classes of parts. I could have shown 
that taste and sensibility belong to the office of the fifth nerve, 
voluntary motion to the ninth, and deglutition to the glosso- 
pharyngeal nerve of the tongue. 

“In concluding these papers, I hope I may be permitted to 

* In this view of the fifth nerve, I have not touched upon its resemblance 
to the "spinal nerves. But if we had ascended from the consideration of the 
spinal nerves to the nerves of the head, we should then have seen that the 
fifth was the spinal nerve of the head ; that it had a ganglion at its root, a 
double origin, and from its power over the muscles of the jaws and masti- 
cation, that it was a double nerve in function, being that nerve which be- 
stows sensibility, at the same time that it sends branches to the original 
muscles ; that is to say, to that class of muscles which are common to ani- 
inahin every gradation. In all these respects it resembles the spinal nerves.’* 

offer 
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offer a few words in favour of anatomy, as a means better 
adapted for discovery than experiment. The question lies 
between observation and experiment, and it may be illustrated 
by astronomy and chemistry. In the first, the" objects being 
beyond the influence of man, he makes obst^rvations, not ex- 
periments ; and*the science at length attains a state of perfec- 
tion which raises our estimate of the human intellect. In the 
latter, for the most part, the subjects lie out of the sphere of 
mutual influence ; they must be brought together by artifice, 
and chemistry becomes a science of experiment. But anato- 
my is more allied to the former thim to the latter science, in 
as niiicl) as things are obvious to the eyes. In the animal 
body the parts present distinct textures, and are laid in a na- 
tural and perfect order ; it is necessary only to trace the tubes 
or to observe the symmetrical order of the nervous cords, in 
order to discover their respective uses : the motions, whether 
of the solid or fluid parts, are so regular and uniform, that the 
whole offers a subject for observation and induction. Ana- 
tomy is already looked upon willi prejudice by the thoughtless 
and ignorant : let not its professors unneceSvSarily incur the 
censures of the humane. Experiments have never been the 
means of discovery ; and a survey of what has been attemj)ted 
of late years in })hysiology, will piove that the opening of 
living animals has done more to per})etuale error, than to con- 
firm the just views taken from the study of anatomy and na- 
tural motions. 

“ In a foreign review of my former papers, the results have 
been considered as a further proof in favour of ex})eriments. 
They are, on the contrary, deductions from anatomy ; and I 
have had recourse to experiments, not to form my own opi- 
nions, but to impress them upon others. It must be my apo- 
logy, that my utmost efforts of })ersuasion were lost, while I 
urged my statement on the grounds of anatomy. I have made 
few experiments ; they have been sim[)Ie, and easily perform- 
ed ; and I hoj)e are decisive. 

‘‘ If we turn to the opinions which have been entertained on 
the vsubject of the brain and nerves, we find one theory to have 
prevailed from the Greek authors to the time of Willis, and 
to have descended from him with little alteration, to modern 
writers. The brain has been su])poscd to secrete and supply 
a nervous fluid, and the nerves to be the conduit pipes for its 
conveyance. In every ago the brain has been considered a com- 
mon sensorium, and all the nerves to be capable of conveying 
sensation, miless when they had ganglia. If ganglia intervened, 
then the nerves were said to be cut off* from the brain ; and 
those so distinguished w’ere called vital nerves, neither serving 
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the purpose of governing the muscles, nor of conveying sen^ 
sation. Witli all this apparent simplicity of doctrine, there 
never has been presented such a crude heap of errors, in the 
history of any department of science. 

These notions were obviously founded on tlie inistiike, that 
the same nerve served diflerent purposes, and that a fluid 
moved in the same tube outw’ards to stimulate the muscles, 
and inwards to convey sensation of external impressions. So 
inconsistent are those opinions with the structure oftlie frame, 
that the simplest dissection proves them false. 

So far is it from being true that ganglia cut off sensation, 
that I have ascertained, and proved by experiment, that all 
the nerves, without a single exception, which bestow sensibility 
from the top of the head to the toe, have ganglia on their 
roots ; and those which have no ganglia are not nerv<is of sen- 
sation, but are for the purpose of ordering the muscular frame. 

The hypothesis, that the nervous fluid streams out from the 
great oflicina along the nerves, has had an unfortunate in- 
fluence in directing the labours of the experimentalists. During 
the last age it kept the pupils of Haller eiigageil in int^uiries 
regarding the influence of the nerves : de nutritione imprivu's 
nef'vosa : and dc nervorum in arte) ias impa io ; and the interest 
of this question has not subsided, but, on the contrary, has in- 
creased among us. 

This notion of a fluid moving backwards and forwards in 
the tubes of the nerves, c(jually julapted to jiroduce motion 
and sensation, has perjx-tuated the error, that the diflerent 
nerves of sensation are ap{)roprialed to their ollices by the tex- 
ture of their extremities, “ that there exists a certain relation 
between the softness of the nervous extremities, and the na- 
ture of the bodies which produce an impression on them.’’ 
On the contrary, every nerve of sense is limited in its exercise 
and can minister to certain perceptions only. Whatever may 
be the nature of the impulse communicated to a nerve, pres- 
sure, vibration, heat, electricity, the perception excited in tlie 
mind will have reference to the organ exercised, not to the 
impression made upon it. Fire will not give the sensation of 
heat to any nerve but that appropriated to the surface. How- 
ever delicate the retina be, it does not feel like the skin. 
The point which pricks the skin being tlirust against the re- 
tina, will cause a spark of fire or a flash of light. The tongue 
enjoys Ivto senses, touch and taste ; but by selecting the ex- 
tremity of a particular nerve, or what is the same thing, a 
particular papilla, we can exercise either the one or the other 
sense se]>arately. If we press a needle against a nerve of 
touch, we shall feel the sharpness, and know the part of the 

tongue 
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tongue in <;ontact with the point; but if we touch a Mtte 6f 
tafetPj wfe ^^hall have no perception Of form or of place, we'i^lt 
experience a metaUic taste. 

‘‘ The innovations of tiie celebrated continental authority 
Bichat, did not bring us a step nearer the truth. When he 
at once threw off respect for his contemporaries, and for the 
aothntil^^ of those wlio had preceded him, he equally di^re^ 
garded the facts of anatom}". There may be merit in taking 
new views of a subject ; but Bichat was continually holding a 
thing up by the wrong end, and presenting it in an aspect so 
singular, as to puzzle any one to say whether or nOt il was 
that with which he had been long familiar ; accordingly, wliat 
had been termed the sympathetic system of nerves, Tie called 
the ganglionic system ; although they are not more distin- 
guishable by ganglia than the other nerves, upon which in- 
deed the ganglia arc remarkable for their size, number, and 
regularity. These ganglia must not be thrown out of the 
system altogether, merely because they are contained withili^ 
the skull and vertebra?, wliich circumstance should rather 
mark their importance. 

Bichat persuaded Inmscll that hi^ ganglionic system was 
isolated, and a thing by itself ; when, on the contrary, the 
connexions of this part of the nervous system are imiversaJ. 
The wide spreading fifth pair, and the thirty spinal nerves, 
give large and Conspicuous roots to this system. It exhibits 
a tissue extending universally. 

It was a still more unfortunate mistake of this ingenious 
physiologist, to suppose the sympathetic nerve to be the same 
with that, w’hicli in the lower animals (the vermes), is seen 
coursing from one extremity of the body to the other. In the 
leech, or worm, those nerves prcxlnce union and concatenation 
of all the voluntary motions, and bestow sensibility as well as 
motion ; yet he saw in the sympathetic system of the human 
body, only the develojiement of the same system of nerves, 
although he was aware that in man tJie sympathetic nerve be* 
stowed neither sensibility nor the power of motion, 

Bichat announced nis system with a popular eloquence, 
which had a very remarkable influence over all Europe. Phy- 
siologists yielding to him, mistook the importance of the several 
parts of the nervous system ; and even the multiplied expe- 
riments of Le Gallois failed to convince them of the nature 
of the spinal marrow. 

The experiments of M. Le Gallois were of the rudest kind 

E ossible. The spinal marrow was cut across, or destroyed, 
y passing skewers into the spinal canal, and the effects were 
observed ; as if the spinal marrow were a simple body. "Where- 
Vol. 64*. No. 320. Dec. 1824. 3 L as, 
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as, by such destruction of its substance, the original ganglia, 
ivhich lorm a series along the spine, must have been Kurt ; 
the track of nervous matter which gives rise to the nerves of 
sensation : that also which gives roots to the nerves of volun- 
tary motion ; and the lateral column connected with the of- 
fices of respiration, must all have been destroyed by such coarse 
egqMTiments. It cannot surprise us that tlie results were ob- 
scure and contradictory. 

^ But the most extravagant departure from all the legitimate 
modes of i*easoning, although still under the colour of anato- 
mical investigation, is the system of Dr. Gall. It is sufficient 
to say, that without comprehending the grand divisions of the 
nervous system, witliout a notion of the distinct properties of 
the individual nerves, or having made any distinction of the co- 
lumns of the spinal marrow, without even having ascertained 
the difference of cerebrum and cerebellum, Gall proceeded to 
describe tlie brain as composed of many particular and inde- 
pendent organs, and to assign to each the residence of some 
special faculty. 

When the popularity of these doctrines is considered, it 
may easily be conceived now difficult it has been, during tlieir 
successive importations, to keep my pupils to the examples of 
our own great countrymen. Surely it is time that tlie schools 
of this kingdom should be distinguished from those of France. 
Let physiologists of tliat country borrow from us, and follow 
up our opinions by experiments*, but lei us continue to build 
tliat structure which has been commenced in the labours of 
the Monros and Hunters. 

The whole history of medical literatere proves, that no so- 
lid or permanent advantage is to be gained, eitlier to medical 
or general ^science, by physiological experiments unconnectod 
with anatomy. To disregard me anatomy of the nervous sy** 
stem, or to take it in the gross ; to make a new science 
and influenced by a false analogy to call it a fluid ; to attest 
to direct it along a cord or a wire, is to transgress all the 
rules of philosophical inquiry, and must be attended with the 
rapid decline of anatomical studies. They will be considered 
as imposing restraints on genius, or be rejected as useless ; 
and with them pathology, and all that is most necessary to 
medical science, will fall into disuse. 

• ** See the experiments of M. Magendie on the distinctions in the roots 

of the spinal nerves ’* 
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LXXIX. Ofi some Extraordinat y LicomiUemies in the 
wick Obsei'vations for 1821. Ety S. Lee, Esq^ 

To the Editors of the Philosophical Magazine and JoitrnaL 
Gentlemen, 

TN my letter of the 24th November last, 1 pointed out some 

extraorcliiKiry inconsistencies in the Greenwich observa- 
tions for 1821. I now proceed to notice some others of a 
different description, and which for the reasons already given, 
I have arranged in three separate additional classes. 

Class IV. exhibits a coinjmrative view of the intei*vals of time 
between the meridian passages of certain stars, as observed 
on the same night, with the transit instrument and the mural 
circle. 

Class V. contains the north polar distances of y Draconis^ 
and some other remarkable stars, taken out of the observa- 
tions with the mural circle, from readings with two and with 
six microscopes. 

Class VI. gives the intervals of time between the passage of 
some of die principal fixed stars, by the wires of the transit 
instrument, as observed on different nights. 

With respect to the three first classes, little more can be 
said than that they prove extreme carelessness in the observer, 
the transcriber, or the computer; for, as I have already stated, 
they are not the faults of the printer. 

Tlie fourth class show that proper care has not been taken 
to bring the plane of the mural circle truly into the plane of 
the meridian. It may be alleged, that a small deviation 
therefrom does not, in most cases, occasion any considerable 
error in the north polar distances: but it must also be ad- 
mitted, that such want of adjustment, however insignificant 
its effect, ought not to be allowed to remain in one of the prin- 
cipal instruments of the Royal Observatory at Greenwich. 

It is very remarkable that so few transits should have been 
taken with the Circle, and that the stars observed should be so 
ill adapted to the purpose of ascertaining the correctness of 
its position. Indeed, it is hardly possible to imagine a more 
injudicious selection. 

The observations which form the fifth class were extracted 
for the purpose of ascertaining the stability of the Cuxle. 

A very slight comparison of these extracts with one an- 
other, will convince any one (supposing the oliservations to 
have been carefully made and accurately recorded) that the 
instrument must be extremely unsteady. 

Such extravagant variiitions of iio» ih polar dislaiice fioiu 

8 L 2 one 
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one niffht to another, frequently in direct opposition to what 
might nave been expected from refraction, aberration, or nu- 
tation, and so capricious as to defy even a sovtthern motion to 
explain — ought to have attracted, tne attention of tlie observer, 
and instantly led to a suspicion of soinelhing wrong : but full 
eight months were suffered to elapse before any notice was 
taicen of them. Such a lamentable ignorance of the state ol’ 
the instrument could never have existeil lor a single day, had 
the Circle been provided with a plumb-line or a level, or had 
the zenith sector been enqiloyed in conjunction with it, for 
ascertaining its line of collimation. 

The sixth class consists of oliservations of the passage of 
certain remarkable fixed stars, by the w ires of the justly cele^ 
hrated ten-feet transit iiistruinciit^ and are intended to show 
the degree of confidence due to an obseivalion by any single 
wire. A comparison of the observations of the same star on 
different nights, plainly shows that the Clrecmvich transits are 
liable to errors which one would hardly expect to finil iu obser- 
vations with an instrument of only as many nuhrs focal length. 

The observ’^ations of transits with tlie mural circle appear 
to be noted down wnth a very culpable degree of negligence ; 
as a proof of which, it is only necessary to cite a few exam- 
ples from the Observations of 1822 Just published. — On (J 8d 
of June, Castor passed the meridian instead oi Procyo7i, On 
20th of July, Arctutn^ is made to pass the meridian twice in 
the space of liltle inort* than two hours On © 28th of July, 
etOphiuchi jiassed the meridian of the Circle-room about C* 1“* 
before it passed the meridian of the Transit-room ; and ^ 
SOthof July, in the Transit-room a Corona* passed the me- 
ridian 8'“ 21® before a Serpentis^ but in the Circle- room not 
till 1™ 38^ after that star. 

The intervals between the transits of a Lifrrr and CV/- 
pricorni in tlie Circle observations tor the same }ear, fre- 
quently diflIer more than 2'' from tlie tru<‘ interval ; which (if 
these observations are to be relied on) show that in 1822 that 
instrument was still more out of the meridian than in 1821. 

During the wliole of the year 182L only sixteen eclij>ses of 
Jupiter’s satellites were observed at Greenwich; thougli no 
less than eigliiecn were observed in the last five months alone 
by Mr. Beaufoy at Bushy. No occulta tions of the stars by 
the moon are to bo found. The occultatioii of the Pleiades 
by the moon on the 13th of October is not noticed, though 
oDserved at Bushy; and the weather seems to have been fa- 
vourable, for the* tran&it of a Pegasi^ which took place on that 
night about a quarter of an hour before the occultation, was 
obscr\ed at Greenwich. 


The 
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The eomet also which was observed by Dr. Bumey nt 
Gosport, on the evening of the 24th of February, and on se- 
veral evenings after, appears to have been overlooked. 

It seems to be the practice at Greenwich (for si3£ nights in 
a week at least) to cease observing y/v?/?/ midnight to sun-rise. 
For it would be difficult to prove from the observations of 
1821, that either the astronomer or any of his assistsmts 
quitted their warm beds much more than about 40 nights 
out of 365, for the purpose of making an observation. 

There is no institution in the world so amply endowed in 
every res}x?ct as tlie Iloyal Observatory at Greenwich. It 
was a favourite object with the late king ; and the truly royal 
munificence of its })resent patron must l)e acknowledged with 
gratitude by every sincere friend to astronomy. Provided with 
no less than four assistants, whose salaries, added to his own, 
amount to upwards of 1200/. n-year, — surely the Astronomer 
Royal miglit appropriate a rather larger portion of the night 
to the cultivation of the science over which he is appointed to 
preside, with so many advantages and encouragements. In- 
struments and books Iiave been furnished here in abundance, 
without the least regard to expense, and every accommoda- 
tion that private comfort can require, granted without reserve. 

I arn, gentlemen, yours, ike. 

London Dtv. 20, 1824. STEPHEN LeE. 


Class l\. 
Mcrid. Pcisb. I)} Tranbit. 

II. M. s, 

S Feb. 6, Alilebaran 4 25 20*84 

Capolla 5 3 10*74 

Intertills O 37 40*00 


By Circlc- 

H. M. S. 

4 26 6-00 

6 2 64*60 


O 37 48*50 


J Feb. 6. Capelhi 
9 7, 


6 

6 


3 10*74 
3 10*20 


:—0‘*54 


6 

5 


2 

2 


54*50 

54*00 


— 0**50 


'Jlierefore the rales oi’ the two clocks were so nearly alike 
that no allowance need be made on that account. But the 
interval bctw’een tlie passage of Aldeburan and Capclla is 1**4 
of time greater by tlie transit than by the circle. 

11. M. 6. H. Itf« S. 

9 Sept. 7, a Lyrac 18 30 40 68 18 30 22*00 

aA(iuihr 19 41 51*72 19 41 34*50 


Intervals 1 It 11*04 


1 11 12*50 


11 Sept. 6, a Ai|nilaE U) 41 52*30 
9 7, — - 19 41 51*72 


19 41 34*50 
19 41 34 50 


0-0 


Therefore 
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Therefore allowing 0‘*03 for the different rates of the clrjcks, 
the interval between the passage of a Lyra: and « AquiUe is 
I *'43 of tiaae less by the transit than by the circle. 

Class V. 

1. N.P.D. of Polaris above tlie Pole. 

With 3 Microscopes. 

9 July 27, 1 39 2l"o_ 

9 August 3, I 39 12-9 

b 4, 1 39 13-6 

2. N.P.D. of Polaris below the Pole. 



J July 31, 338 21 49-9 358 21 49-2_.„^ 

b August 4, 338 21 44-2 '' 358 21 44 4 

3. N.P.D. of Capella. 

b July 28, 44 11 36-5_ 41 11 28 4 

9 August 3, 44 11 24-9 44 11 22-9"' 

4. N.P.D. of /3 Tam i. 


C January 29, 6^ 32 33*1 61 32 31-7 

9 31, 61 32 33-9+ fl 32 31-7 

5. N.P.D. y Draconis. 

9 January 19, 

© 28, 

9 February 2, 

© 4, 

b July 28, 

^ August I, 

9 3, 

b 4, 

O 5 . 

6. N.P.D. A Lyras. 


38 29 22-5 
38 29 26 1 + 7 o 7 
38 28 25-9 ' " J 

38 28 28-9+ 

38 29 0-9_„ 

38 28 47-3 " 

38 28 64-4;r" “ : 
38 28 54-7 + 0 " ^ 

38 28 bb O^ '■ 


38 29 21-7_ 
38 28 25-2 , 
38 28 23-4 j 
38 28 27-7'^ 
38 28 58*6 
38 28 47-5 ■ 
38 28 62-9' 
38 28 34-4' 
38 28 32-7 


— 0' 36" 3 


b July 28, 31 22 15-4__„o 31° 22 14-6 

9 August 3, 31 22 8*3 “ 31 22 6-9 


7. N.P.D. « Cygiii. 

O January 28, 45 21 8-3, 43 2i 10*5 , , 

^ 31, 45 21 15-0+® 45 21 14-8+'* 

. CL.LS.S 
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Class VI. 

Passage by the Wires of the Transit Instrument. 

1. Akiebaran. 


s. s. s. s. 


A 

February 6, 

42-5 

2-0 

20-9 

39 8 

59-0 



19-5 

18‘9 

18*9 

19-2 


% 

8, 

41-8 

0-4 

19-7 

39-2 

58-2 



18-6 

19*3 

19*5 

19*0 




2. Capella. 




<L 

February 5, 

18-5 

44-5 

10*9 

37-2 

3*5 



260 

26*4 

263 

26-3 



7. 

17*5 

43-6 

10-4 

41-5 

3-0 



26- 1 

26*8 

3M 

21-5 


A 

13, 

14*6 

41-4 

7-6 

33-6 

0-0 



26-8 

26-2 

260 

26*4 




3. 

Sirius. 




% 

February S, 

18-2 

37-3 

56-5 

15-5 

14*5 



19 1 

19*2 

19*0 

59*0 


« 

19, 

14-6 

34-1 

53*2 

12-3 

31-2 



19*5 

19*1 

19*1 

18*9 




4. 

Castor. 




9 

March 14, 

51-1 

12-6 

34*5 

55-7 

17-5 



21-4 

22 0 

21-2 

21*8 


o April S. 

55*5 

17*8 

39*0 

0*6 

22*1 



22-3 

21-2 

21-6 

21*5 




5. Procyon. 




% 

February 15, 

577 

16-0 

34-3 

52-6 

10-3 



18-3 

18-3 

18-3 

177 


<r 

19, 

66-6 

15-2 

33-5 

61-8 

10-4 



18-6 

18-3 

18-3 

18.6 


9 

March 16, 

41-3 

0-3 

18-3 

37*2 

55-4 



19*0 

18-0 

l8-9 

18*2 


9 

30, 

29-0 

48-6 

8-5 

27-3 

45-7 



19‘6 

19*9 

18-8 

18-4 




6 . ct 

Aquarii. 




9 

October 31, 

59*2 

17*8 

36-3 

59*6 

13-2 



18-6 

18-5 

23*3 

13*6 


<y 

November 6, 

58-5 

16*5 

35-2 

53*5 

11*9 



180 

187 

18-3 

18-4 


9 

23, 

54*2 

12-8 

30*9 

49-3 

7-7 



186 

18? 

18-4 

18*4 
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LX XX, Upon ike Si/sie?n of Vegetable Physiology of M. 
Actbert DU Petit Thouaks: in Reply to Sir 
Smith. By J. Lindley, Ksq. F,L.S. Src. 


To the Editors of the Philosophical Magazine and JournaL 
Gentlemen, 

I communicated to you in August last, an abstract 
of the opinions upon Vegetable ^ysiology of M. du 
Petit Thouars, I at the same time expressed a hope that that 
remarkable theory would attract attention in this country. 
Little, however, did I anticipate the honour of a reply from 
the distinguished President of the Linnean Society, and still 
less did I suspect that my plain and inoffensive statement would 
have caused uneasiness where I should most have desired ap- 
probation. 

Much as is due to courtesy, to personal respect, to rank, 
and to scientific reputation, yet I feel that more is due to the 
intei’ests of science, and that those interests would be compro- 
mised by a silent acquiescence on my part, in the accuracy of 
the statements of your learned corrt spondent. 

To his first statement, that no comparison has been made by 
me between the opinions of M. du Petit Thouars and those of 
other eminent botanists, I beg to answer ; tliat I did not pro- 
pose to institute a comparison between certain systems of ve- 
getable physiologj, but that I un owedly confined myself to the 
simple statement of paiticular opinions of an original cha- 
racter, without reference to any other o}>inioiis whatsoever; that 
if I had attempted to compare one theory with another theory, 
or one discovery witli another discoAcry, I should have neces- 
sarily been obliged to consider such opinions only as are ori- 
ginal ; and that, therelbre, an examination of those contained 
in Sir James Smith’s excellent LUroduciton to Botany would 
have been rendered superfluous, by a previous consideration of 
the works of the writers liom whom they have been judi- 
ciously adopted. 

The intimation tliat M. du Petit Thouars’ opinions are not 
peculiar to himself, can have arisen only from the circumstance 
that the President of the Linnean Society has not ever seen any 
of the works of one of the most acute iihysiologists of our time. 
The unvarjring candour of Sir James Smitli having induced him 
to make this avowal, I can only lament that he should have been 
prevented by such a cause from acquiring that degree of informa- 
tion upon the subject of my letter which was indispensible to him 
before forming an opinion upon it. In this place, and within 
the limits necessarily prescribed to communications of the pre- 
sent 



Noi ires I Seu Hooks, 4- .*>7 

sent natuiv, it would bo ini[)ossiblo lo outer into a ntiiiute dis- 
cussion ofthe accuracy ofSirJiuues Siiiilh’s statement, — that his 
j)ublis]ied ojnnions, and those of M. clii Petit "Jliouars arc the 
.same. Fortunately, however, sucli a measure is unnecessary ; for 
1 have reason to think that when Sir James Sinilli is informed 
that all the Pinnean botanists, and many even of tiiose who 
prolcss other tilings in I"ranc(‘, the TJiouins, Letebures, Fe- 
buriers, IVrneauds, and otiier e(|ually celebrated men, are 
violently ojiposed to M. du Petit J'liouars, Jie will consider 
whether lie inay not laive been too hasty in identilying himself 
with the heterodox ojiinions of my hieiid. 

J\> the latti r part of Sir JaiiU‘s Smith’s letter I do not feel 
it necessary to rt])!^. J’he coinjilaint that I luul o\erlooked 
in the jin'face to m\ little translation of the late M. llichard’.s 
admirable treatise iijion fruits and seeds, all that the Linnean 
school ol' botan^y liad been doing for thii ty years bclbre, must 
haM* arisen out ol a niisconce»)tion of my nu aning, or from 
some ambiguity of expr<‘Ssion on my jiart. I ‘•aid that with 
lefeivnct' to the subject ol’thewoiK in question, tli.iL i , of fruits 
and sec'iF, nothing had binai done in the form i/f an elemen- 
tary v\ork. For the truth ol' such a statement, I ajipeal to the 
w orld. 

T am. gentlemen, \oiir obedient ser\ant, 

'f iiriiliani ( N{)\ . t, 1SJ4. JoilN InXDLEY. 
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Jii it nf! j j lihl 1 sited , 

rieological Soeittx ha^^ just published a Half-volume 
oi’ J’ransactioiis, being Part 11. of \ ol ume 1. of the Sc- 
ctind Senes. It i ontains tlie following papers: 

Notes on the Geogiaphy and Geolog\ c>f I^ake Huron; by 
John J.lhg‘ l\v, M. 1). — ( )bser\ ationson th(‘ South- w (‘stern Coal 
District of Fngland; b\ the llev, M . Huckland, and the Kev. 
\V. 1). Con^benre. — Geological Obsei vations on Part ofGlou- 
cesterdiire and Somersetshire; by JJioinas Weaver, Fs(|. — 
VX tracts from a jiajicr entitled, Remarks on the Strata at 
Slinehctiinbe near Durshw, in Gloius stc rsliire by George 
C umbeiTand, Fsej. — On the Crag Strata at Rramerton, near 
Norwich; by Riciiard Taylor, Fs(j. of Norwich. — On the 
Alluvial Strata and on the Chalk of Norfolk and SiilFolk, and 
on the Fossils by which they are accompanied ; by Richard 
'Paylor, Fsej. of Norwich. — On the Strata observed* in boring 
at Miklenhall, Suftblk : extracted from a letter addressed to 
Vok«4 . No. 820. Dec, 1824. 3 M WF Somer- 
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Nut ices respecting Netje Books, 

\V. Somerville, M.D. ; by Sir Henry Banbury, Bart. — On 
the Discovery of ‘an almost perfect Skeleton of the Plesiosaurus; 
by the Rev. W. D. Conybeare. — Notice on the Megalosaurus 
or great Fossil Lizard of Stonesfield ; by the Rev. W. Buck- 
land. — On the Geology and Topography of the Island of Su- 
matra, and some of the adjacent Islands ; by the late William 
Jack, M.D. — Geological Observations made on a Voyage from 
Bengal to Siam and Cochin China; b> J. Crawford, Esq. — 
Notes made in the Course of a \"oyage from Bombay to 
Biisliire in the Persian Gulf; by J. B. Fraser, Esq. — An Ac- 
count of some Efiects of the late Earthquakes in Chili : ex- 
tracted from a letter to Henry Warbiirton, Es(j. ; by Mrs. 
Maria Graham. — Account of some Terraces, or ancient 
Beaches, in the Isle of Jura; by C^apf. Wicli, R. E, — WMth 
various otiier papers and notices: tlu' wlioU* illustrated by 
Plates, Maps and Sections, man\ of tin m coloured. 

The Second I^irt of the Fust Volume' of 'The Memoirs of 
the Astronomical Society has just been published, and tlie 
fi)llo\ving are its coiiLents: 

Observations on the Collimation Adjustment of a Transit 
Instrument; together with sonu‘ Arguments in favour of cer- 
tain Circumpolar Stars being added to our standard Catalogue, 
to facilitate a rigorous and frequent Examination of the Posi- 
tion of the Instrument w'ith regard to l!u* iMei idian, and of 
the Altitude of the Pole, relati\e to the ()l>ser\er's Station. 
By James South, Es(j.-— Tabh''^ of the Semidiameter of the 
Moon in Time, 8:c. By William Lambert, Ksq. — Observa- 
tions of the Planets during the Pciiotl f)t their respc‘eti\e Oji- 
positioiJS ill i82(), 18^1, and lS2'i; witli the C’oinpulation of 
their Geocentric Longitudes and LatUucks, by means of the 
assumed Parallax tluiein mentioned, and of Ins own J'ables 
of Refraction. By S. Groombridge, Esq. — On tin* J'riangu- 
latioii of the Cape of Good Hope. By Captain Gr. Ev(‘resi. — 
The Right Ascension and Declination of the Comet of Ja- 
nuary 1821. By J. N. Nicollet. — On the C'orreetion of the 
Transit Instrument. By J. J. Littrow'. — On the Aberration 
of Light. By Benjamin Goiiijiert/, Esej. — On the Measure- 
ment of Altitudes by the Barometer. l^y Pj ofessor Littrow. 
— A Note respecting the Application of Machinery to the 
Calculation of Astronomical Tables. By Charles Ihibt^ge, 
Esq, — Observations on the Application of Machinery to the 
Computation of Mathematical Tables. By Charles Babbage, 
Esq. — On some new Tables for determining the Time, by 
means of Altitudes taken near the Prime Vertical. By Francis 
Baily, Esq. — On a new Method of computing Occiiltations of 

the 
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the Fixed Suu'b. By J. F. W. IltTbchel, Eb(^. — The Results 
of Coniputalionb relative to the Parallax of a Lyraj, from Ob- 
servations made with Clreenwich Mural C'ircle. By the 
Rev. Ur. Brinkley. — On the Difierciices of Declination of 
certain Stars, according to diflereiit Astronomers ; and on Re- 
fraction, &c. Extracted from a Letter of M. .1. J. Littrow'. 
— On the 'Fheory of Astronomical Instriimenis. By Benja- 
min Gompertz, Esq. — On the Tiieory of Astronomical In- 
strunumt^. By Benjamin Gompertz, Esq. — A Supplement 
to the Tlieory of Astronomical Ijistrmnenls ; being the Equa- 
tion of* the Reflecting Instrument. By Benjamin tiompertz. 
Esq, — On the Mercurial Compensation Pendulum. By 
Francis Baily, Es(j[. — Subsidiary Tables for facilitating the 
Computation of' Annual l^ibles of the apparent places of Forty- 
six prin(‘ipal Fised Stars, conqiuted by order of the Council of 
this Societ\ : to which is })refi\ed a Statement of the Formulas 
employed, .ind Elements adotitt ii in their Construction. Drawn 
up by J. 1 . , Ilei schel, lLs<j. — Rt‘porls of the Council to the 

Thirfl and Fciurth Annual Meetings. — Prize Questions ; Ad- 
dresses of the Ihvsident ; List of Presents, iVc. &c. 


LXX XII. Rrorrcdings of I jCid rial 

nO\AI SOtlITV. 

^1^1 1 F \nni\ ersary Meeting of this Society was lield as usual 
on St. Andrew's Day, No\ ember 30, 18^1*. 

The iJ Inst lions President, after announcing the additions 
made to the number of members of tlie Society in the last 
year, and stating the deaths that had taken place, referred 
to the Baron Mas<‘res, as tlie only scientific author and con- 
tributor to the IVansactions wliose loss he had to announce: 
he paid a handsome tribute of respect to the deep mathe- 
matical knowledge aiul disinterested love and patronage of 
science of this learned Judgt* ; who jnibllshed many important 
algebraic works at his own expense, and eiiabletl other per- 
sons to bring forward publications vvhicli without his protec- 
tion would never have seen the liglit. lie then proceeded 
to announce the award of the medal on Sir Godfrey Co])ley’s 
donation ; wdiicli the Council has bestowed on the Rev. Dr, 
Brinkley, President of the Royal Irish Academy, for his va- 
rious communications to the Royal Society. 

Some }iersons who have not closely followed the usages 
of the ("oiii'.cil may be surprised,” said the learned President, 
that in two successive years tliis token of the respect of the 
Society sliould have been given for labours in the same sci- 

3 M 2 ence. 
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ence, particularly when no great discoveries have resulted 
from them : but where a prize is to be given annuallv, which 
is one of the conditions of the donation, it cannot always be 
bestowed for grand and brilliant results ; and no branch of 
human knowledge more demands encouragement than astro- 
nomy: for, having arrived almost at a mature state, it offers, 
perhaps, fewer objects of new^ inquiry than any other science, 
and improvements can be made in it only by the greatest de- 
licacy of observation, by great labour, and that at a time 
which is usually devoted to repose, and often with a sacrifice 
of health. The astronomer requires not days or nights only, 
but months or years for his results, and demands all the sym- 
pathy and all the attentions and kind feelings of his brethren 
in science.” 

The learned President paid scane high compliments to Dr. 
Brinkley, dwelt upon his profound mathematical knowledge, 
the most essential quality of an accomplished astronomer ; 
upon his accuracy, acuteness, and minute spirit of observation ; 
and upon the strength of his reasonings, and the candour 
and justice of his philosophical views. ‘‘ You know, gentle- 
men,” be said, ‘Hhat Dr. Brinkley and the Astronomer-royal 
are at issue upon two great points of astronomy ; — one affirm- 
ing, the other ckmying, a sensible parallax of some of the fixed 
stars. One denying, the other affirming, a southern motion 
of a considerable part of the sidereal system. The Council 
of the Royal Society^,” observed the President, did not, hy' 
their vote of tlie medal to Mr. Pond last year, mean to de- 
cide on the evidence on these subjects, or to give an opinion 
on these obscure and difficult questions in astronomy, depend- 
ing upon such nice observations. They make the same reser- 
vation this year; fbundiiig their awaid upon the great and ge- 
neral scientific merits of Dr. Brinkley, and on the approxi-^ 
Illations that he has made to the solutions of these jiroblems. 
The learned Jh'esident gave a history of the ])rogress of side- 
real astronomy, and particularly of the inquiries made re- 
specting parallax, or the differences of the angles made by 
fixetl stars with the two extremities of the eartlfs orbit. — He 
detailed the opinions or observations and experiments of 
Galileo, Flamsteed, Hooke, Bradley, Mitchell, Herschel, 
Cassini, La Caille, and Piazzi. He stated that Dr. Brinkley's 
latest and most refined result on the parallax of u lajrce 
(the star in which he has most invariably observed the phe- 
nomenon) of one and a few hundredth parts, is not 

opposed to Dr. Biitdley’s view of tlie subject, or to the pho- 
tometrical considerations of Mr. Mitchell and Mr. Gauss. 
He stated that %\'ith respect to the suulhcin motion, Dr. 

Brinkley's. 
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Brinkley’s opinion was supported by that of other astrono- 
mers. ‘‘ These questions,” added the illustrious President, 
“ are not matters of useless controversy, nor even of mere cu- 
riosity; all the laws, all the phsenomena of astronomy, are 
more or less connected with them. The fixed stars are in 
the system of the heavens, what land-marks or I he extremities 
of baselines are to measures upon the earth; and the correct- 
ness and use of our calculations depend upon the supposition 
of the permanency of their arrangements.” 

‘‘ 111 waiting,” he continued, for new elucidations on this 
subject, he could not but congratulate the Society on the existing 
state of astronomy and the number of its cultivators, which 
rendered it impossible that any great problem could long re- 
main unsolved. “ Whilst such philosophers exist,” he said, 
‘‘as Dr. Brinkley at Dublin; M. Bessel at Kdnigsberg; Dr. 
Schumacher at Alloiia ; Arago at Paris ; Gibers at Bremen ; 
and Gauss and IJardinge at Gottingen; the science cannot 
but be progressive, its results cannot but become more per- 
fect and more refined. The improving state of astronomy 
abroad, and the increased perfection of instruments, ought,” 
said the learned President, “ to be subjects of congratulation 
to us, not of jealousy or uneasiness — for the language of 
science is universal : she is of no country ; her results are 
for the wliole human race; and belong not merely to the pre- 
sent generation, but to jiosterity. And Astninomy above all 
branches of human knowledge demands for its advancement 
the co-operation of philosophers in the most remote parts of 
the globe.” — Amongst other instances of this truth, he gave 
the fact, that tlie return of the Comet within a period of four 
years, calculated by Kncke, would not have been verified, but 
for the observatory established by the liberality ol' Sir Thomas 
Brisbane in New South Wales. 

After comparing the astronomy of ancient and modern na- 
tions, and pointing out the improved state of this science as 
one of the great cliarac ter i sties of the })resent times, he con- 
cluded by some observations upon its utility, and its ellects in 
enlightening and exalting the human mind. 

“ By means of this science,” added the learned President, 
“ the trackless ocean is safely navigated, and in unknown 
seas the distance of the vessel from known land discovered : 
all vague and superstitious notions respecting the heavenly 
bodies, which in. ancient times had such an effect upon the 
destinies of nations and individuals, h^ve vanished. Man, 
acquainted with his real situation in the scule^of the universe, 
has learned likewise to appreciate more distin^ly, his objects, 
and the cud of his creation,— a mere atom fixed upon a small 

point 
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point of space, and limited as it were to moments of time, — 
yet by his intellectaal powers he has elevated his mind from 
the minute base of the earth unto the heavens, and measured 
and even weighed bodies at many millions of miles distant 
from him, and some of them invisible except by instruments 
of his own invention : — he has been enabled to predict their 
post and future changes, and to account for those motions of 
them, which at first view appeared disf)rdcrly, by constant and 
immutable laws : and as his science has become more perfect, 
so he has seen more distinctly the order and harmony of the 
system of things, and the whole of created nature, exhibiting 
one design of perfect wisdom, a single work of infinite power. 
This is a short sketch only of the speech: — after which the So- 
ciety proceedetl to the election of Officers, when, on the ballot 
being closed, it was found that the following were the lists : 

Of the Old Council, — Sir Iliiinphry Davy, Bart.; William 
Thomas Braiulc, Estj. ; Samuel Goodenoiigh, Lord Bishop 
of Carlisle; Major Thomas Colby; John Wilson Croker, 
Esq.; Davies Gilbert, Esq.; Charles Hatchett, Esq.; Sir 
Everard Home, Bart; John Pond, Esq.; William Hyde 
Wollaston, M.D. ; Thomas Young, M.D. 

Of the New CoimciL — William Bahiiigton, M.D. ; Francis 
Baily, Esq. ; John (yeorge Children, Esej. ; John William, 
Viscount Dudley and Ward; .John Frederick William ller- 
schel, Esq. ; Captain Henry Kater ; Thomas Andrew Knight, 
Esq.; Alexander MacLeay, Esq.; Sir T. S. Raffles, Knt ; 
Edward Adolphus, Duke of Somerset. 

President, — Sir FL Davy. 

Treasurer, — Davies Gilbert, Esq. 

Secretaries, — W. T. Braude, Esq. and J. F. W. Herschel, 
Esq. 

Foreign Secreiarij, — T. Young, M.D. 

The Society dined together at the Crown and Anchor; 
The President in the chair, supported by the Right Hon. 
Robert Peel, and Lord Bexley, iliere were present most of 
the distinguished cultivators and lovers of science. Several 
speeches were made, showing the flourishing state of science 
and of the Society, and the harmony existing between tlie 
patrons and votaries of science. 

Dec. 9. — Three Series of Astronomical Observations made 
at Paramatta, were communicated by Sir Thomas Brisbane; 
and the reading was commenced of An Explanation of an op- 
tical deception produced by view'ing the spokes of a revolving 
wheel through the intervals of vertical bars. By P. M. Roget, 
M.D. F.H.S. 

Dec. 16. — The reading of Dr. Roget’s paper was con- 
cluded ; 
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eluded ; and a paper was read, communicated by the Presi- 
dent, On a new Photometer, by A. Ritchie, A.M. 

Dec. 23. — Two papers by the Rev. B. Powell, F.R.S. were 
read, supplementary to a former paper, relating to the Solar 
Light and Heat : — when the Society adjourned to January 13. 


linn.i-:an society. 

Dec. 7. — W. G. Maton, M.D., Vice-president, in the chair. 

Mr. Sower by exhibited some specimens of Beryl from the 
Mountains of Morne in tlie county of Down. The reading 
of the TJiird Part of Dr. Hamilton’s Commentary on the 
Hortus Malabai'icvs was continued. Among the plants which 
were the subject of investigation were the following : Codda 
Patina, Niti Panna, Todda Joanna, Katou htdel, Tsjaka Ma- 
7 am, Ata Maram, Auona Maram, Atisjeli, Kafo Tsjaka, &c. 

Dec. 21. — A letter from Mr. Youell was read, stating that 
Ardea cayanensis had been taken near Yarmouth : also a fine 
specimen of the Green Ibis of Latham, and wliieh had been 
deposited in the Norwich Muse.uiii. Mr. Y. also corrects 
some erroneous statements of Mr. Bewick respecting the Fu^ 
lieu atra. 

Read also an account, by the Rev. W. Kirby, of a remark- 
able Fungus, whicli he names Afractus, and places between 
Clathrus and Phallus : and a Description of such Genera and 
Species of Insects, alluded to in the “ Introduction to Entomo- 
logy” of Kirby and Spence, as ajipear not to have been before 
suliicicntly noticed and described : by the Rev. W. Kirby. 


(.EOLOGICAL SOCIETY. 

Dec. 3. — A notice was read, “ On some Fossils found in 
tlic Island of Madeira;” b^Mhe late T. E. Bowdich, Esq. 

In this iK^ice, the author describes a formation of branched 
cylindrical tubes incased w^ith agglutinated sand, which occur 
in great abundance near Fanical, J5 miles from Funchal, in 
the Island of Madeira. Mr. Bowdich is inclined to refer these 
to a vegetable origin. ’^I'hey are accompanied by sliells, some 
decidedly terrestrial, and others wdiich appear to belong to a 
marine genus. In conclusion, some account is given of the 
general features and structure of the neighbouring district. 

An extract of a pa})er was then read, entitled ‘‘ An Inquiry* 
into the Chemical Composition of those Minerals which be- 
long to the genus Tourmaline by Dr. C. G. Gmelin, Pro- 
fessor of Chemistry in the University of Tubingen, and For. 
Mern. G.S. ‘ ' 

Pix'fc'ssor Gmelin, in this memoir, details at length, the 

various 
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various analyses of minerals of the Tourmaline family which 
have been made by former chemists. He then describes the 
methods which he adopted in his own experiments, and adds 
the results which he obtained from them. 

The author divides the different species of Tourmaline into 
the following sections: 1st, Tourmalines which contain 
lithion; 2d, rourmaliiies which contain potash or soda, or 
both these alkalies together without lithion and without a con- 
siderable quantity of magnesia ; 3rd, Tourmalines which con- 
tain a considerable quantity of magnesia, together with some 
potash, or potash and soda. 

It a})pcar&,” he says, in conclusion, “ that when wc com- 
pare the analyses of the different species of Tourmalines, the 
most essential ingredients are l>oracic acid, silica, and alu- 
miue, whose relative quantities do not vary much. It appears 
further, that any alkaline substance, though in no considerable 
quantity, may be likewise an essential ingredient. The dif- 
ferent nature of these alkaline substances may hv employed 
by the chemist, as we have used it, to divide tliese minerals 
into different sections. Hut it will a})j)eai to be quite useless 
to attempt to give injneralogical fornmlie for the chemical com- 
position of those minerals, when it is considered; Isl, that we 
can by no means rely upon the correctness ol‘ any statement 
regarding the quantity of oxygen in boracic acid ; 2dly, tliat the 
quantity of alkaline bases, v\hose oxygen would be unity, is so 
small, that it cannot be determined (with sufficient accuracy) 
without great errors in the computation of the relati^e (juantity^ 
of oxygen in the other ingredients ; Sdly, that in one species no 
account could be given of a considerable loss of weight. He 
has, how'e\er, calculated the quantities of oxygen in every 
species, w’ith the intention of comparing llie sum of the oxy- 
gen contained in the bases, with the sum of that contained in 
the acids, viz. boracic acid and silica. The result oi’this cal- 
culation is then fully stated. 


AS lat ON OM 1 CAL SOCl ET V. 

Dec. 10. — At the meeting this evening, the publication of 
the Second Part of the First Volume of the Memoirs of the 
Society was announced, the contents of which will be found 
in our Notices respecting new Books.’' 

A paper, drawn up by Dr. Gregory, was read, containing 
a Description of a Box of Rods, named the Uhabdological 
Abacus^ presented to the Society by the family of the late 
Henry Goodwryn, £sq^ of Blackhealh. It appears that these 
rods were invented by Mr. Goodwyn, for the purpose ol' fa- 
cilitating the multiplication of long numbers of frequent oc- 

curiTuce ; 
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curreiice ; they wore probably bUf»gestecl by Nupior’b Rods, 
and are, for tfic piirjjoses which the iin enter had in view, a 
great improvement upon them. "The lods, whicli are square 
prisms, contain on each side successively the proposed num- 
ber in a iiuiltiplicand, and its seveial imiltij)les up to 9 times; 
and these in tiie se\eral series of rods are repealed sufficiently 
often to serve ior as extensive multiplications as are ever likely 
to occur. Thus, il‘ the four faces of one rod contain respec- 
tively, once, twice, three tijiies, and four times a proposed 
inulti})licand ; another rod will exhibit in like mannei 2, 3, 4, 
and 5 times the same ; a third rod 3, 4, 5, and 6 times the 
same; and so on, to nine^ and in several cases, more rods. 

The numbers are arranged iniirormly u])on equal and equi- 
distant compaitinents, while, at a small constant distance to 
the left of each ])roduct, stands the number 2, 3, 4, .5, &c. 
w'liich It re})iesents. lienee, in pei forming a multiplication, 
the o])erator has only to select IVom the several faces of the 
rods the distinct j)ioducts which belong to the respective digits 
in tile multiplier, to place them in due order above each other, 
to add them ii}) while they so stand, and write down their 
sum, which is evidently the entire product uquired, and ob- 
tained without the labour of multiplying for each sepal ate 
product, or (weii of writing those products down. For still 
greater convenience, the rods maybe arranged upon aboard 
vvith two parallel jirojcctions placed aslant at such an angle 
as of necessity produces the right arrangement. There are 
blank rods to ])lace in those lines wdiich accord with a cypher 
in the innltiphei ; and the arrangement may easily be carried 
on from the bottom product upwards, by means of the indi- 
cating digits. 

A letter was read from Captain Ross, a member of this 
Society, giving an account ofobserv^alions made on the Oc- 
cultation of Jupiter by the Moon on the 5th of April last; 
transuiitting also an account ot observations u|X)n the same 
occultation, by Mr. Ramage, of Aberdeen, with one of his 
ow n 25-feet reflecting telescopes. 

Mr. Ramage observed the inmersion. On the a}q)roach of 
Jupiter’s satellites to the moon no diminution of their light 
was perceptible. On coming into contact with the moon’s dark 
limb, they did not disappear instantly, like fixed stars, but 
formed an indentation or notch in the limb, as if they were 
imbedded in it, but were at the same time separated from it 
by a fine line of light. This indentation continued visible 
until about half their diameters were immersed, wffien it dis- 
ap])earetl. All the satellites presented this phaDnomeiioii ; but 
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the 4tli and 3rd with tlie greatest distinctness. On Jupiter’s 
approach, no difference of liis light or sliape was perce})tibJe ; 
but after the contact laid taken place, he appeared to exhibit 
no deficiency of disc, but presented a complete figure, us if 
placed between the moon and the earth; this aj)pearance 
continuing for a few seconds. When the planet was almost 
entirely immersed, his retiring limb appeared as though it 
were considerably elongated, or formed a segment of a much 
larger circle tliaii had been previously presented. Tlie posi- 
tion of Mr. Ramage’s telescope did not allow him to observe 
the emersion. 

Captain Ross was prevented by the state of the weather 
from seeing the immn sion^ but vas fortunate enough to ob- 
serve the emnsion^ seeing first, a considerable clon^afion^ 
wliich gradually diminished as more of the planet appeared 
from behind the moon. 

Part of a letter v\as read from Mr. R. Cornfield, a nuanber 
of this Society, in reference to the same occuliation. I fe ob- 
served it at Nortlumipton with a good Newtonian reflector. 
Mr. Cornfield and two other contemporaneous obser\ers, with 
good instruments, noticed, that when Ju})iter had about lialf 
disappeared, there w'as exhibited an adhesion or })rotuberance 
on each side of the planet, which as Jupiter sunk behind the 
moon, became larger and larger, so that just before the entire 
disappearance of the })huiet it exhibited a considerable elon- 
gation deviating greatly fiom a circular curve of the same 
diameter as the planet. 

Phaenomena somewdiat analogous, expecially in reference 
to the indentations and adhesions, w ere noticed by se\eral 
astronomers, who observed the transit of Venus in 1769. — See 
the accounts by Captain Cook, Mr. Charles Green, Mr. Charles 
Mason, M. Pingre, &c. in the Philosophical Transactions for 
1770 and 1771, which are here adverted to, because the con- 
sideration of kindred phaenomena maj assist in the explication 
of the whole. 


IlOYAL ACADEMY OE SCIENCES OF TAlllS. 

July 1 9. — The Academy continued the examination of the 
questions addressed to it by the Government, relative to the 
precautions required in the use of steam-engines. M. Chc- 
vreul read a Memoir on different species of bile, and in parti- 
cular on the presence of cholesterine in human bile and in 
that of the bear. 

July 26. — M. Roques proposed to found a prize for the dis- 
covery 
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covery of a method of rcMidcring the cornea transparent. — M. 
le Baron Blein communicated a new Memoir on Colours. — M. 
Gay-Lussac gave an account of an experiment relative to Mad. 
Gervais'b apparatus, which proved that a very small ejuantity 
only of volatilized wine could be collected by its means. — 
M. Latreille read a note on a new genus of Spider, which he 
has named Mijrmccia, — M. Y\art made a verbal report on 
the Agricultural Annals of Roville, published by M. Dom- 
basles. A I’eport v\as received from M. Bose, on a species of 
Leech found at Marliiiujiie ; and another from M. Cauchy, on 
the malliematical researches of lYofessor SimonofF of Casan. 


LX XXI 1 1. Intelligence and Miscellanrom Ardiclcs, 

ACCOUNT or AN rWMlNVTlON OF 1 USFD CHARCOAL, 
nv LARI) VI R \ANUXEM. 

specimen ex imined was sent to Dr. Cooper by Pro- 
fessor Macneven of New Y<)rk, who obtained it by means 
of the deflagrator lincnted by Dr. 1 Ian*. 

Dr. Coojier w'as so good as to presi*nt me with the fused 
charcoal, knowing that I was extremely desirous of experi- 
menting upon it, l)eing very sceptical as to its resulting from 
the fusion of the caibonaceous part of the charcoal, believing 
on the contrary that it w'as little else than the metallic, earth}", 
saline, or alkaline matcriaU, ])iobabl} enveloping charcoal in 
the black globules, or if h*on w"ere present, combined with that 
nu'tal, constituting a product analogous to steel. 

M} o[)inion that thi‘ liised charc(\il in question w"as derived 
from the impurities of the charcoal, was princi})ally owing 
to the sources of error not ha\ing been removed; and that 
these source-i are ver} considerable, is well known, not only to 
lliose who have been engaged in tlic analyses of the different 
kinds of our ordinary combustible substances, but is obvious 
to the common observer, by the quantity of ashes which is 
left, v\hen wood or coal has been incinerated. 

Dr. Macneven did not mention that he made any experiment 
uj)on the hised charcoal, other than that of ascertaining its 
coinparati\c density with sulphuric acid, in which liquor it 
sunk. 

The fused charcoal consisted of one large, and one small 
globule, connected together by a thread, or thin bar of the 
same material, and resembled a double-headed shot ; exter- 
nally its colour was black and without lustre, and was per- 
fectly opa(jue. It weighed 2'5 centigrammes, or 0*385 of a 
grain. 
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In the first experiment it ^\as lieated reel liot by a blowpipe in 
ft silver spoon with caustic potash, \\ hiqh had no action upon it ; 
for when well washed and dried, the weight remained the same. 

It was then put into an agate mortar, pressed, and struck 
with considerable force: finding it yielded without breaking, 
and observing that it received a jwlish, it was examined, and 
found to resemble iron. To confirm the analogy, it was next 
tried with a file, which acted upon it as it would on soft steel 
or iron ; after this it was subjected to a jnagnet, to which it 
readily attached itself; and lastly, with a*hammer: by its great 
malleability conjoined with the characters just meiitioned, it 
proved its identity with iron. 

The fused charcoal was next subjected to the action of nitric 
acid in a small platina capsule, there was no eilect till the acid 
was heated, it then attlicked the mass, ^ery violently disenga- 
ging nitrous •fumes, and se})arated it into several pieces ; al- 
tiiough fresh additions of nitric acid were made, vet the whole 
did not dissolve. The miattacked })ait was separated from the 
liquor, and examined with a microscope; it still exhibited 
the same apjiearaiice, and still v\as magnetic. However, by a 
further division of the substance, it was all dissolved by nitric 
acid, except one small piece re'>er\t‘d hir v‘\hil>ition. 

The nitric liquor was evaporated to dryness ; nun iatic acid 
and water were then added to dissolve the iron, which took up 
the whole of it, leaving a small (juantity of whitish matter, 
from which the liquor was sepaiated In decantation ; this mat- 
ter resembled silex; the quantity, Jiowever, was too small to as- 
certain correctly its nature, for it wtaghetl no moi e than 0’()02.‘3 
gramme. 

Ammonia added to the liquor, gave the ii‘ddish browm pre- 
cipitate of hydrate ol per-oxide of iion ; separated from the 
liquor, dried and calcined, it weighed equal to 0*0112 

gramme of metallic iron. 

Hence we have for result — 

Iron 0*0120 

Silex 0*002a 

Loss 0*0105 


Clm. 0*0250 

From the results obtaiiud, it is very evident that this pro- 
cluct of the fusion of cliarcoal must consist merely ol thc im- 
purities contained in the charcoal, and is not a fusion of its 
carhoHy as has been supposed : moreover, it must consist ciiiefly 
of iron; forits lustre, its being at ted upon by a file in the man- 
ner aforementioned, its great malleability, &c. &c., jircclude 
all idea of nnv considerable intermixture of other substances 

with 
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with it. The great loss in the analysis is due to the violent 
action of the nitric acid u])on it (the ca})sijle bt'ing small), also 
to the filing of the same, anti to the great tlifhcully of cor- 
rectly operating uj^on so small a cjuantity of matter . — Jouirnal 
of the Philadelphia Academy (f Natiual Sciences. 


KXISTENCi: OF Tin: CHAT.K form All on in north AMERICA? 

(jcologists have hitherto believed lhat flu* Chalk Forma- 
tion is entirely wanting in America : Thus, Messrs*. Conybeare 
and Phillips, in their (Outlines of the Geology of Fngland and 
Wales, observe (p. 67) : “Chalk has not been found in any 
part clllier of Xoilh or South Ameiica yet explored, and Mr. 
Maclure })osili\ ely asserts that it does not exist on that conti- 
nent.” l)i*. Ihgsby, hovve\er, in his notes on the geogra})hy 
and geology of Lake Huron, pi inlet! in* the newly published 
Part of the Creological 'rran-actions, states (]). 191), whilst de- 
scribing the sccondaiy locks of that disuict, which are a por- 
tion of an immense basin that evtentL from the southern shore 
of Lake Winiptg, through Lake Superior, 8cc., to the Gulf 
of Mexico, that “ Dr. Wright, Inspector of Hospitals, has a 
specimen of chain fom fh^ neip;hhoii) hood of I, ale Superior T 
'I'liis statement apjioars to demand an examination of the lo- 
cality, in order that so important a circumstance nia^ not rest 
for proof merely on the characters of a sjiecimen. The sub- 
ject is one of much interest in geology, and worthy of imme- 
diate attention. Wt‘ would suggest the determination of the 
point to the American Geological Society. 


THE TRUMPKTER-BlRD, A TRUE VENTRILOQUIST. 

Dr. Traill informs us, that one of his friends in Liverpool 
has a living specimen ol'the Psophia (repitans^ the IVumpeter 
of Knglish ornithologists. It is, he says, a \ery social bird, 
fol low’ ing every indiMdual of the family, and allowing itself to 
be caressed. The noise it makes has been su])})oscd by some 
naturalists to have proceeded from tke auus: but Dr, Traill 
has ascertained that the bird is a genuine xM^yitriloquisl^ of the 
most perfect sort. In this specimen, too, the bill is remark- 
able, by having the lower mandible about one (juarter of an 
inch longer than the upper. I'his seems to be llie usual form 
of the bill, but may easily be Io-.t in dead specimens, or in 
stuffed skins. — Some of the frog tribe are also remarkable for 
their veiitriloquial powers.-- Edin. I'hil. JoiaTi. vol. xi. p. 417. 


GRANITE COLUMNS. 

The first of the. immense columns designed by Mr. Smlrke 
for tlie interior of the King’s Library, w’as delivered at the 

new’ 
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new building on Friday, the 19th of November: they are of 
the red Peterhead granite, and the shafts twenty-one feet six 
inches long, in one piece. It is intended to have them hi^ily 
polished ; and as they are the produce of our own country, and 
superior to any brought from Egypt and deposited at the 
Museum, tliey are interesting in a national point of view. 

Calendar of Flora, Fauna, and Pomona, at Ha^-i field in Sussex, 
continued from November 22 to December 17. 

Nov. 22. St. Cecilia. — Prodigious quantity of ram, the 
marshes still flooded. Bulfinches already luunerous. 

Nov. 25. St. Catherine. — Fair day. Tussilago fragrans 
begins to blow. Viburnum Finns in flower. 

Nov. 26. — White frost. I observed today a number of Linnets 
devouring the seeds on the old standing dry stalks of CFno-^ 
thcra biennis in the garden. The Anemone hortensis is in 
flower today — a circumstance that not unfre(juently occurs in 
tiic winter months. There are also flowers left here and there 
on Marygolds, Leopard’s-bane, and other plants. 

Nov. 27. — The Rooks and Daws very clamorous as they pass 
over to and from their pastures in the morning and evening. 
\^^et weather. 

Nov. 29. — A change in the weather this evening, ^\hich 
was indicated by head-aches. The wiml fell, aial the sky be- 
came very clear, so that I had an excellent opportunity of ob- 
servuig both Saturn and Jupiter soon after their risijig*. Some 
Polyanthuses and Primroses in blow. 

Nov. SO.-^IIard rain the whole day. 

Dec. 1. — The marshes and low meadows flooded. Wild- 
fowl seen in the w|iter. 

Dec. 2. — A clear morning and stormy afternoon again fol- 
lowed by a night of heavy and continual rain, which produced 
a great flood in the meadow’s of the Medway. 

Dec. 6. — Fair day: from the motion, however, of a paper kite 
flying in the air 1 predicted rain, which fell in torrents at 10 
V. M.f Polyanthuses blow here and there. 

Dec. 12. — Weather at length fine, open, and jnild: the Hal- 
cyon 

• 1 noticed again tonight the phneqomcnon of brilliant colour!* produced 
by looking at the stars with a vibrating telescope. Aldebnran showed tlie 
most glowing red in great abundance Capella red, bine, yellow* and black 
interstitial spaces. I cannot account for the fact that the planets never pro- 
duce this phaenomenon. It looks as if there were some great diflTcrcncc be- 
tween borrowed and original light. See the Phi/. Mas. for last March, 

•j- Prognosticatum of the change of wind, — Having frequently amused my- 
self on fine Sunday evenings in summer with a very large paper kite, 
in order to watch the different currents of wind in the air, I had occasion 

to 
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cyon days seem really to have set in this year, and to have bc- 
^uii on the very day stated in the Roman Calendar as Dies 
Alcyonii for last night the change of weather took place. 

Dec. 16. — The Halcyon days continue to afford pleasant 
weather for winter, the air being calm and mild. The Sweet 
Coltsfoot is ill full flower all over the garden ; for I find that 
this s})ecies increases with me so as to become a terrible weed, 
whereas the White Coltsfoot seldom becomes troublesome by 
its increase. The Laiircstiiie Viburnum Tinus in flower. 

Dec. 17. — Mr. B. M. Forster discovered Agaricus violaccus 
in the garden today, which is unusually late in the year. 
This is the species called Blewits or Waterflaps. The spe- 
cimen found today was of an unu>ually pale colour, and rather 

buff than \iolaceous. 

METEOROLOGY. 

To the Editors of the Philosophical Magazine and JownaL 
Gentlemen, 

In onler to reply to Dr. Burney’s letter in your lust Num- 
ber, I have looked over my Journal, and find the observation 
on the barometer on die inorning of the 12th of October, is 
put down 29*75 ; and aldiough I have for eight years been in 
the constant habit of noting dow n the indications of the se- 
veral instiTiineiils, I will not be positive that it Is in this in- 
sUmce correct, on the contrary, as the morning was stormy, I 
am iiiclincd to think with Dr. Burney, that there is an error, 
and that it should be 28*75. In looking over my observa- 
tions for the last eight years, I find that the barometer has 
sometimes stood as high as 30*0 during a storm, but this is 
unusual. 

I am of opinion that tlie observations are most valuable, 
when taken simultaneously. I am also of opinion, that it 
would tend materially to elucidate Meteorological Science, if 
some scientific person in Scotland f would undertake to make 
observation simultaneously widi us. I understand the ther- 
mometer ill Scoliatid, a week or two since, was as low as 16. 

Boston, 25th Dec. 1824. Yours &c. Samuel Veall. 

to notice the following curious fact, — that when the kite on mounting very 
iiigh acquired a cUitrrent direction from getting into a different current of 
air, the wind usually blew from the same quarter on the earth’b surface be- 
fore the expiration of 24 hours. Thus the changes of the wind seem to take 
place ffrst in the higher regions of the air, and are propagated downwards. 

I have confirmed this experiment, and established the fact, by the use of 
small air balloons, but the kite answers the puq^ose quite as well. 

* See Perennitd Calendar , or Companimi to the Almanack, i. vol. 8vo. 
(Published by Harding and Co. Finsbury Square,) 1823, under Dec. 12. 

f Sec a Meteorological Regist^ for 18:^, in our present Ntimber, kq)t 
in the northernmost of Scotland. 
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LIST OF NEW PATENTS. 

To Louis Lambert, of No. 10, Rue de la Gout, Paris, and 29, Gannoii- 
htrcet, London, for improvements in the material and manufacture of pa- 
per. — Dated 23d of November 1824. — (5 mouths to enrol specification. 

To Stephen Wilson, of Streatham, Surry, c^>(]uirc, who, in consequence 
of communications made to him by a certain forei'^ncr residing abroad, is 
in posses-ion of a new manufacture of stiifis with transparent and co- 
loured figures called “ Diaphane Stufts.” — ^oth November. — G months. 

To William Shelton Burnett, of New London-street, London, merchant, 
for certain improvements in ships’ tackle. — 2.1th November. — G months. 

To John 04jalde««t<)n, of Shire Brow within Blackburn, Lancashire, 
calico-weaver, for his improvcil method of making hoald'- in the w^eaving 
of cotton, silk, woollen, &c. — 29th November. — G months. 

To Thoniiis ILmcock, of (loswell Mews, Ciosvvel 1-street, Middlesex, 
patent cock inunufdctnrer, for his method of making or maniifactiiring an 
article which ma} be in inanv instance^ substituted ior leather, and be ap- 
plied to various other useful purposes. — 29th November. — (i montbs. 

To William Fiirnival, of Auderton, (liesliirc, sail-manufacliircr, for lct- 
taiii improvements in the nrnuifactnrc of salt. — 4th December. — G months. 

To William Weston Young, of Newton Nottage, (Bamorgunshirc, en- 
gineer, for certain improvements ill m imifactnring salt, part of which arc 
applicable to other useful purposes. -4th December. — 4 months. 

To John Hillary Suwerkrop, of Vine-street, Minories, London, merchant, 
who, in consequence of a communication made to him bv a certain foreigner 
residing abroad, is in possession of an apparatus or machine, which he 
denominates “ A thermophore, or a portable-mineral or river- water bath 
and linen-warmer and also for other ajiparatiis or machines connected 
therewith for filtcrintr and heating water. — 4th December. — 2 months. 

To George Wycherlc} , of Whitchurch, Saloj), saddler, for improved 
methods of making saddle's and side-saddles. — 4th December. — G months. 

To Robert Dickenson, of Park-street, Southwark, Surrv , for his improved 
ail -chamber for various purposes. — 7th December. — G inonlhs. 

To John Thompson, of Pembroke place, Pimlico, and ot London Stcel- 
Works, Thames Bank, CJicKea, for his improved mode of making refined, 
or, what is commonly called, “ cast-stc'cl.”— 9ih December. — 2 months. 

To Robert Bowman, of Aberdeen, Scotland, chain cable maker, for Jiis 
apparatus for stopping, r«;leasing, and regulating chain mid other cables of 
vessels, which he denominates*" elastic stoppers.”— 9th Dec. — 4 iiumtlis. 

To William Moult, of Lambeth, Siirr>, engineer,for his improvenu'iit or 
improvements in working vvater-whecK. — 9th December — G months. 

To Sir William C’origreve, of CeciUstreet, Strand, Middlesex, baronet, 
for his improved gas-meter. — 14th December. — G months. 

To Samson Davis, of U[)per blast Sinithfield, Middlesex, gun-lock maker, 
for his improvements applicable to fire-arms. — 18th Dec. — G months. 

'J’o David Gordon, of Basinghall-strcet, London, esquire, for certain 
improvements in the construction of carriages or other machines to be 
moved or propelled by mechanical means. — 18th December. — G months. 

To Samuel Roberts, of Parke Grange, near Sheffield, Yorksliirc, silver- 
plater, for liis improvement in the manufacture of plated goods of various 
descriptions. — 18lh December, — 2 months. 

To Pierre Jean Baptiste Victor Gosset, of Clerkenwcll Cireen, Midille- 
sex, for certain improvements in the construction of looms or machinery 
for weaving various sorts of cloths or fabrics. — 18th December. — G moiitJis. 

To Joseph Gardner, smith, and John Herbert, carpenter, both of Stan- 
ley St. Leonards, Gloiicestcrhhirc, for certain improvements on machines 
for shearing or cropping woollen cloths. 18th December.- - 2 months. 
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